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ABSTRACT  
In recent years, several national and European strategic documents have recognized the need 
for closer cooperation among education, businesses and other stakeholders in order to ensure 
better graduate employability. In this context, it is important to consider not only the quality of 
study programmes, but also an integrated system for providing support to students within higher 
education institutions (HEIs).  
The main goal of this research was to explore how different elements of student support systems 
are currently organized at European universities and to develop a strategic framework for 
supporting higher education graduates’ early careers within HEIs, as well as to propose a 
maturity model focused on study programmes in the field of information and communication 
technologies (ICT). The research was carried out in several steps involving predominantly 
qualitative and, to a lesser extent, quantitative research methods, following a five-step 
methodology for maturity model development based on the design science research paradigm.  
The final scientific contribution of this thesis is a comprehensive and reliable maturity model 
for supporting graduates’ early careers within HEIs, based on the strategic framework which 
fulfils the requirements for both relevance and rigor in design science research. This final 
maturity model was tested at four HEIs in Croatia and demonstrates significant social 
contributions in the form of guidelines and recommendations for enhancing the maturity of the 
HEIs in Croatia for study programmes in the field of ICT. 
In a broad sense, the results of this research affect relevant stakeholders, including students, 
alumni, employers and HEIs, which can use the research results not only as tools for the 
problem-solving of issues related to graduates’ employment, but also as guidelines for creating 
stimulating policies on the individual, institutional and national levels.  
Keywords:  case study research, design science research, graduate early careers development, 
higher education, maturity model, qualitative research, quality assurance, strategic framework, 
strategic planning  
  
     
 
SAŽETAK 
Posljednjih godina nekoliko europskih i nacionalnih strateških dokumenata ističe potrebu za 
boljim povezivanjem obrazovnog sustava s gospodarskim sektorom i ostalim interesnim 
dionicima, kako bi se osigurala bolja zapošljivost diplomanata. U tom kontekstu važno je uzeti 
u obzir, ne samo kvalitetu studijskih programa, već cjelokupan integrirani sustav pružanja 
podrške studentima u okviru visokih učilišta (VU). 
Glavni cilj ovog istraživanja bio je istražiti način na koji su različiti elementi sustava pružanja 
podrške studentima u ranom razvoju karijera organizirani na europskim sveučilištima te razviti 
strateški okvir za pružanje podrške diplomantima u ranom razvoju karijera u okviru VU, uz 
prijedlog pripadajućeg model zrelosti usmjerenog na studijske programe u području 
informacijsko-komunikacijskih tehnologija (IKT). Istraživanje je provedeno kroz nekoliko 
koraka koji uključuju prvenstveno kvalitativne istraživačke metode te u manjoj mjeri 
kvantitativne metode, a slijede metodologiju za izgradnju modela zrelosti u pet koraka 
temeljenu na principima istraživačke paradigme znanosti o dizajniranju.  
Konačan znanstveni doprinos ove disertacije je sveobuhvatan i pouzdan model zrelosti za 
pružanje podrške diplomantima u ranom razvoju karijera u okviru VU temeljen na strateškom 
okviru koji zadovoljava zahtjeve relevantnosti i rigoroznosti znanosti o dizajniranju. Konačan 
model zrelosti testiran na četiri VU u Republici Hrvatskoj (RH) te pokazuje značajan društveni 
doprinos u obliku smjernica i preporuka za povećanje razine zrelosti VU u RH, za studijske 
programe u području IKT-a.  
U širem kontekstu ovo istraživanje ima utjecaj na relevantne dionike, uključujući studente, 
alumnije, poslodavce i VU koji mogu koristiti rezultate istraživanja kao alat za djelomično 
rješavanje problema zapošljivosti diplomanata, ali također i kao smjernice za kreiranje 
poticajnih politika na individualnoj, institucionalnoj i nacionalnoj razini.  
Ključne riječi: istraživanje studije slučaja, znanost o dizajniranju, rani razvoj karijera 
diplomanata, visoko obrazovanje, model zrelosti, kvalitativno istraživanje, osiguranje kvalitete, 
strateški okvir, strateško planiranje 
  
     
 
EXTENDED ABSTRACT 
 
The opening chapter of this thesis begins with a review of the importance of the employability 
of graduates in both scientific and social contexts. The introduction provides an overview of 
the most important strategic initiatives at the national and European levels, as well as an 
overview of relevant projects conducted in recent years in the field of graduate employability, 
with a special emphasis on graduates in the field of information and communication 
technologies (ICT). Following a brief elaboration of the importance of the research topic, this 
chapter presents the four research goals, five research questions and two research hypotheses 
of this research. Additionally, the chapter provides a brief description of the methodology used 
in this research, which is based on the design science research paradigm. The chapter concludes 
with a reference to the scientific and social contributions of the research. 
The second chapter deals with the employability of graduates from a macro perspective. To 
achieve a better understanding of further research steps, this chapter first describes the basic 
terminology related to employability and early career development, presents an overview of 
some of the existing theoretical models related to the employability and elaborates on graduate 
employability as a part of the university’s third mission. The second part of the chapter offers 
detailed insight into current initiatives in the field of graduate employability from two 
perspectives: the implications of strategies and policies at the European Union and global levels 
and the results of relevant projects at the European and international levels. As one of its most 
important contributions, this chapter provides insight into the importance of higher education 
institutions (HEIs) in preparing students for their transitions to the labour market and their early 
career development. 
In accordance with the recognized importance of HEIs in preparing students for their early 
career development, the third chapter moves from the macro perspective of employability to 
the mezzo perspective at the level of HEIs. In this context, the importance of strategic planning 
for graduate employability within HEIs is stressed, and the advantages of such an approach are 
explained. Strategic planning is also discussed in relation to the processes of quality assurance 
within higher education, and an overview of the models used for quality assurance in higher 
education is provided. The chapter provides a link to the stakeholders in the system of higher 
education who are closely connected to the processes of strategic planning and quality 
assurance in relation to the preparation of graduates for their early career development and who 
play an important role in conducting the research. 
     
 
Since this empirical research focuses on graduates in the field of ICT, the fourth chapter 
addresses this topic in detail. The chapter first provides an overview of current employability 
trends of the ICT professionals and the predictions for the future. This introduction provides a 
good basis for the subsequent systematic literature review of 7179 papers from five databases 
(the IEEE Xplore Digital Library, the ACM Digital Library, Scopus, ScienceDirect and the 
Web of Science), of which 761 were analyzed at the level of the abstract and 155 were analyzed 
in depth. This systematic literature review is important because it provides insight into the 
number of publications and covered topics related to the higher education and early career 
development of professionals in the field of ICT from the early beginnings of the discipline 
until today. It also indicates potential areas for further research. In general, the results of the 
systematic literature review show that a very low proportion of papers actually propose ways 
to improve the employability of ICT graduates within HEIs, although many authors point out 
problems in graduate employment and emphasize the need for improvement in this context. 
These findings indicate the importance of such scientifically based models as the one developed 
within this research. The societal importance of this model is evident through the overview of 
current employability trends of the ICT professionals and the predictions for the future, which 
are presented in the first part of this chapter. 
Following this discussion of the importance of the development of a scientifically based model 
with social applications for increasing the employability potential of graduates within HEIs in 
the field of ICT, it was important to identify a model with appropriate characteristics: in this 
case, a maturity model. Therefore, the fifth chapter defines maturity models and describes their 
basic elements and methodologies for their development. Based on existing maturity models 
recognized in the literature, this chapter also proposes a structure and description for the 
elements of the maturity model for supporting graduates’ early career development in the 
context of higher education and, thus, provides a basis for the development of the model through 
empirical research. 
The sixth chapter is the most extensive, since it presents a detailed description of the empirical 
research methodology. The study includes predominantly qualitative and, to a lesser extent, 
quantitative research methods; thus, it follows a mixed method research approach. The research 
follows the principles of the design science research paradigm, which is centred on building 
and evaluating innovative artefacts to solve complex real-world problems and which appears to 
be a common approach for the design of maturity models. The final strategic framework and 
     
 
maturity model were developed using the adapted five-step methodology for maturity model 
development: 1) Identify a need or new opportunity – contains references to the previous 
chapters, which elaborate the need for such a model; 2) Define the scope – identifies the initial 
key process areas and practices within HEIs, which are important for graduates’ career 
development, 3) Design the model – conducts four case studies of HEIs in Europe (Vienna 
University of Economics and Business; University of Belgrade, Faculty of Organisational 
Sciences; University West in Trollhätan and The University of Edinburgh) and presents an 
initial proposal for the strategic framework and maturity model practices, 4) Evaluate the design 
– examines the content and construct validity of the model using the knowledge of experts and 
students and the reliability of the model through its testing at four HEIs with study programmes 
in the field of ICT in Croatia (Josip Juraj Strossmayer University of Osijek, Faculty of Electrical 
Engineering, Computer Science and Information Technology Osijek; University of Zagreb, 
Faculty of Electrical Engineering and Computing; University of Zagreb, Faculty of 
Organization and Informatics; University of Applied Sciences VERN), and 5) Reflect the 
evolution – the last stage in the development of the maturity model. 
The seventh chapter is the central chapter in this thesis, since it presents the results of the study 
conducted according to the methodology described in the sixth chapter. These results are 
divided into three main parts and presented in relation to the defined research objectives, 
research questions and hypotheses. The first result is the initial strategic framework for 
supporting graduates’ early career development within HEIs. This framework comprises 110 
practices that are recognized as important for supporting students’ employment capabilities 
within HEIs according to four key process areas: 15 within the strategic planning of graduate 
employability, 35 within curriculum design and delivery, 34 within student support and 26 
within the provision of extra-curricular activities. The second result is a final strategic 
framework with accompanying maturity model for supporting graduates’ early career 
development within HEIs. This model contains the 65 most important practices within the four 
key process areas, together with a detailed description of the five maturity levels for each 
practice: 13 within the strategic planning of graduate employability, 26 within curriculum 
design and delivery, 16 within student support and 10 within the provision of extra-curricular 
activities. The third result refers to the model’s testing at four HEIs with study programmes in 
the field of ICT in Croatia. The model yields results related to the current maturity of HEIs in 
Croatia in terms of preparing graduates for their early career development in the field of ICT, 
     
 
with recommendations on how to increase these levels of maturity according to the key process 
areas and dimensions of organizational capabilities. 
The eighth and final chapter discusses the conclusions of the conducted research in the context 
of its planned scientific and social contributions. The scientific contributions are achieved 
primarily through the development of a comprehensive and reliable maturity model for 
supporting graduates’ early career development based on a strategic framework that fulfils both 
the relevance and the rigor requirements of design science research. The social contributions 
are accomplished through testing of the model in practice. In a broad sense, the research affects 
the end users, including students, alumni, employers, HEIs and other relevant stakeholders, that 
can use the research outcomes as both tools for problem-solving related to issues of graduates’ 
employment and guidelines for creating stimulating policies on the individual, institutional and 
national levels. In addition to presenting the research contributions, this chapter highlights the 
limitations of the research and provides suggestions for future work. 
 
Keywords: case study research, design science research, graduate early careers development, 
higher education, maturity model, qualitative research, quality assurance, strategic framework, 
strategic planning 
 
  
     
 
PROŠIRENI SAŽETAK 
Uvodno poglavlje ove disertacije započinje pregledom važnosti teme zapošljivosti diplomanata 
s pozicije istraživačke i društvene relevantnosti. Uvod donosi kratak pregled najvažnijih 
strateških inicijativa na nacionalnoj i europskoj razini te pregled relevantnih projekata 
provedenih posljednjih godina u području zapošljivosti diplomanata, s posebnim naglaskom na 
zapošljivosti u području informacijsko-komunikacijskih tehnologija (IKT). Nakon kratke 
elaboracije važnosti teme istraživanja, postavljena su četiri istraživačka cilja i pet istraživačkih 
pitanja te dvije hipoteze istraživanja. Nastavak poglavlja donosi kratak opis metodologije koja 
je korištena u istraživanju, a koja se temelji na istraživačkoj paradigmi znanosti o dizajniranju. 
Poglavlje završava navođenjem očekivanog znanstvenog i društvenog doprinosa istraživanja.  
Drugo poglavlje obrađuje temu zapošljivosti diplomanata s makro perspektive. Radi lakšeg 
razumijevanja daljnjeg tijeka istraživanja ovo poglavlje najprije donosi opis osnovne 
terminologije vezane uz zapošljivost i rani razvoj karijera, pregled nekih postojećih teorijskih 
modela zapošljivosti te ističe zapošljivost diplomanata kao dio treće misije sveučilišta. Drugi 
dio poglavlja pruža detaljniji uvid u trenutne inicijative na području zapošljivosti diplomanata 
s dva aspekta: implikacije iz strategija i politika na razini Europske Unije i na globalnoj razini 
te rezultati relevantnih projekata u europskom i međunarodnom prostoru. Kao jedan od važnijih 
doprinosa, ovo poglavlje pruža uvid u važnost visokih učilišta (VU) u pripremi studenata za 
prelazak na tržište rada i njihov rani razvoj karijera. 
Sukladno prepoznatoj važnosti VU u pripremi studenata za rani razvoj karijera, treće poglavlje 
spušta se s promatranja zapošljivosti na makro razini upravo na mezo razinu VU. U tom 
kontekstu, naglašena je važnost strateškog planiranja zapošljivosti diplomanata u okviru VU te 
su navedene prednosti takvog pristupa. Strateško planiranje također je dovedeno u relaciju s 
procesima osiguranja kvalitete u visokom obrazovanju te je dan pregled modela koji se koriste 
za osiguranje kvalitete u visokom obrazovanju. Poglavlje donosi i poveznicu prema dionicima 
u sustavu visokog obrazovanja koji su usko vezani uz procese strateškog planiranja i osiguranja 
kvalitete u kontekstu pripreme diplomanata za njihov rani razvoj karijera, a koji imaju važnu 
ulogu i u provođenju samog istraživanja.  
S obzirom da je empirijsko istraživanje fokusirano na diplomante u području IKT-a, četvrto 
poglavlje se detaljno bavi upravo tom tematikom. Poglavlje najprije donosi pregled trenutnih 
trendova zapošljivosti stručnjaka u području IKT-a te predikcija za budućnost. Ovaj uvod pruža 
     
 
dobru podlogu za provođenje sustavnog pregleda literature koji je obuhvatio 7179 znanstvenih 
radova iz pet baza podataka (IEEE Xplore Digital Library, ACM Digital Library, SCOPUS, 
ScienceDirect i Web of Science), od kojih je njih 761 analizirano na razini sažetka, a 155 u 
cijelosti. Sustavan pregled literature važan je jer daje uvid u broj publikacija i obuhvaćenih 
tema vezanih uz visoko obrazovanje i rani razvoj karijera stručnjaka u području IKT-a od 
početka discipline pa sve do danas. Također pruža i uvid u potencijalna istraživačka područja. 
Generalno, rezultati sustavnog pregleda literature ukazuju na veoma malu zastupljenost radova 
koji govore o načinima poboljšanja zapošljivosti diplomanata u području IKT-a u okviru VU, 
iako velik broj autora ističe probleme u njihovom zapošljavanju te potrebu za poboljšanjem u 
tom kontekstu. Ovi rezultati ukazuju na važnost znanstveno utemeljenog modela poput onog 
razvijenog u okviru ovog istraživanja. Društvena važnost razvijenog modela je vidljiva kroz 
pregled trenutnih trendova zapošljivosti stručnjaka u području IKT-a te predikcija za budućnost 
koji su prezentirani u prvom dijelu ovog poglavlja.  
Nakon prepoznate važnosti razvoja znanstveno utemeljenog modela koji ima i društvenu 
primjenu na povećanje potencijala zapošljivosti diplomanata u okviru VU u području IKT-a, 
bilo je važno prepoznati model odgovarajućih karakteristika: u ovom slučaju to je model 
zrelosti. Peto poglavlje stoga donosi definiciju modela zrelosti, opis njihovih osnovnih 
elemenata te opis metodologije za razvoj modela zrelosti. Temeljem postojećih modela zrelosti 
prepoznatih u literaturi, ovo poglavlje kao zaključak donosi prijedlog strukture i opis elemenata 
modela zrelosti za pružanje podrške diplomantima u ranom razvoju karijera u okviru VU te na 
taj način pruža podlogu za razvoj samog modela kroz empirijsko istraživanje.  
Šesto poglavlje je najopširnije s obzirom da donosi detaljan opis metodologije empirijskog 
istraživanja. Istraživanje uključuje prvenstveno kvalitativne istraživačke metode te u manjoj 
mjeri kvantitativne metode, što ga karakterizira kao mješovito istraživanje. Istraživanje slijedi 
principe istraživačke paradigme znanosti o dizajniranju koja se temelji na kreiranju i evaluaciji 
novih artefakata primjerenih za rješavanje stvarnih kompleksnih problema te se pokazala 
prikladnom za izgradnju modela zrelosti. Konačan strateški okvir i model zrelosti razvijeni su 
slijedeći prilagođenu metodologiju od pet koraka za razvoj modela zrelosti: 1) prepoznavanje 
potrebe ili prilike - referencira se na prethodna poglavlja koja su elaborirala potrebu za ovakim 
modelom, 2) definiranje opsega – identificira inicijalna ključna procesna područja i prakse u 
okviru VU važne za razvoj karijera diplomanata, 3) razvoj modela - uključuje provođenje 
istraživanja četiri studije slučaja na VU u Europi (Wirtschaftsuniversität Wien; Sveučilište u 
     
 
Beogradu, Fakultet organizacionih nauka; University West u Trollhätanu te University of 
Edinburgh) te donosi inicijalan prijedlog praksi strateškog okvira i modela zrelosti, 4) 
evaluacija modela – podrazumijeva provjeru sadržajne i strukturne valjanosti modela 
korištenjem znanja eksperata i studenata te provjeru pouzdanosti modela kroz testiranje na četiri 
VU koja provode studijske programe u području IKT-a u Republici Hrvatskoj (Sveučilište 
Josipa Jurja Strossmayera u Osijeku, Fakultet elektrotehnike, računarstva i informacijskih 
tehnologija Osijek; Sveučilište u Zagrebu, Fakultet elektrotehnike i računarstva; Sveučilište u 
Zagrebu, Fakultet organizacije i informatike i Veleučilište VERN) te 5) održavanje daljnjeg 
razvoja modela kao posljednja faza u razvoju modela zrelosti.  
Sedmo poglavlje predstavlja središnji dio ove disertacije s obzirom da donosi rezultate 
istraživanja provedenog prema metodologiji opisanoj u šestom poglavlju. Rezultati su 
podijeljeni u tri osnovna dijela te prezentirani u relaciji s postavljenim ciljevima istraživanja, 
istraživačkim pitanjima i hipotezama. Prvi rezultat jest inicijalan strateški okvir za pružanje 
podrške diplomantima u ranom razvoju karijera u okviru VU. Ovaj okvir sadrži 110 praksi 
prepoznatih kao važnih za podršku razvoju kapaciteta zapošljivosti studenata u okviru VU 
prema četiri ključna procesna područja: 15 u području strateškog planiranja zapošljivosti 
diplomanata, 35 u području razvoja i provođenje kurikuluma, 34 u području podrške studentima 
i 26 u području pružanja izvannastavnih aktivnosti. Drugi rezultat je finalni strateški okvir s 
pripadajućim modelom zrelosti za pružanje podrške diplomantima u ranom razvoju karijera u 
okviru VU. Ovaj model sadrži 65 najvažnijih praksi u četiri ključna procesna područja, zajedno 
s detaljnim opisom pet razina zrelosti za svaku praksu: 13 u području strateškog planiranja 
zapošljivosti diplomanata, 26 u okviru razvoja i provođenja kurikuluma, 16 u okviru podrške 
studentima te 10 u području pružanja izvannastavnih aktivnosti. Treći rezultat odnosi se na 
testiranje modela na četiri VU koja provode studijske programe u području IKT-a u Republici 
Hrvatskoj te donosi rezultate o trenutnoj zrelosti VU u Republici Hrvatskoj za pripremu 
diplomanata za njihov rani razvoj karijera u području IKT-a, uz preporuke za povećanje razine 
zrelosti po pojedinim ključnim procesnim područjima i dimenzijama organizacijske 
sposobnosti.  
Posljednje, osmo poglavlje, donosi zaključke provedenog istraživanja u kontekstu planiranog 
znanstvenog i društvenog doprinosa istraživanja. Znanstveni doprinos ostvaren je prvenstveno 
kroz razvoj sveobuhvatnog i pouzdanog modela zrelosti za pružanje podrške diplomantima u 
ranom razvoju karijera temeljenog na strateškom okviru koji zadovoljava zahtjeve relevantnosti 
     
 
i rigoroznosti znanosti o dizajniranju. Društveni doprinos ostvaren je kroz testiranje kreiranog 
modela u praksi. U širem kontekstu ovo istraživanje ima utjecaj na krajnje korisnike istraživanja 
koji uključuju studente, alumnije, poslodavce, VU i ostale relevantne dionike, a koji mogu 
koristiti rezultate istraživanja kao alat za djelomično rješavanje problema zapošljivosti 
diplomanata, ali također i kao smjernice za kreiranje poticajnih politika na individualnoj, 
institucionalnoj i nacionalnoj razini. Osim osvrta na doprinos istraživanja, ovo poglavlje 
naglašava ograničenja istraživanja, no također pruža i prijedloge za daljnje istraživanje.  
 
Ključne riječi: istraživanje studije slučaja, znanost o dizajniranju, rani razvoj karijera 
diplomanata, visoko obrazovanje, model zrelosti, kvalitativno istraživanje, osiguranje kvalitete, 
strateški okvir, strateško planiranje 
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1. INTRODUCTION 
The employability of highly-educated young people and their preparation for transition to the 
labour market within the higher education institutions (HEI) has been a topical issue in recent 
years. Accordingly, at the level of the European Union (EU), strengthening the potential 
employability of young people is a key development priority. The relevance of this topic arises 
from the European Union’s key strategies for the period from 2014 to 2020, which particularly 
emphasize the importance of education and innovation and set a key target of 75% employment 
for the population aged 20 to 64 (European Commission 2010b; European Commission 2010c). 
In that context, focus is put on the modernization of higher education, including processes 
related to graduate employability and transition from higher education to the labour market 
among the most important areas within HEIs (European Commission/EACEA/Eurydice 2014). 
One of the Europe 2020 flagship initiatives, Youth on the Move, puts special emphasis on the 
modernizing agenda of higher education, including an initiative of benchmarking university 
performance and educational outcomes in a global context in terms of curricula, governance 
and financing, as well as by building national qualification frameworks, maintaining strong 
partnership with business sector and further development of career guidance services 
(European Commission 2010c; European Commission 2010d). The newest priorities for the 
European collaboration in the field of education emphasize the quality and relevance of 
learning outcomes, lifelong learning strategies and, especially, modernization of the synergy 
among teaching, research and innovation, which is obtained by connecting HEIs with local 
communities and through innovative approaches to increase the relevance of education 
programmes (European Commission 2015). Most recently, A New Skills Agenda for Europe: 
Working together to strengthen human capital, employability and competitiveness was 
published (European Commission 2016a). This strategic document shows that the situation has 
failed to change much in recent years and stresses that education providers, on the one hand, 
and employers and learners, on the other, have different perceptions of how well graduates are 
prepared for their transition to the labour market. Therefore, HEIs have the task of equipping 
graduates with relevant and up-to-date skills, which requires systemic reforms in education and 
the modernization of higher education in collaboration with relevant stakeholders. 
At the national level, priorities and goals for the period from 2015 to 2017 follow the same 
problematics and emphasize the need for integration of the system of education and the world 
of work (Vlada Republike Hrvatske 2014). Taking into account the current national Strategy 
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of Education, Science and Technology for the Republic of Croatia (Ministarstvo znanosti 
obrazovanja i sporta 2014, p. 154) - which aims, among other goals, to build a system of career 
guidance for students in cooperation with businesses, the entrepreneurial sector, employment 
services and other stakeholders in order to contribute to better student profiling and ensure 
better connections between education and the labour market - Pažur Aničić & Divjak (2015) 
concluded that the employability of higher education graduates is a very relevant social topic 
in this area of research. Within this framework, the Law on the Croatian Qualification 
Framework can be recognized, as can the efforts of the National Council for Development of 
Human Potentials (Ministry of Science Education and Sports of the Republic of Croatia 2013).  
As can be seen from actual policies at the European and national level, significant attention has 
been devoted to graduates’ employability, and a need for better connections between higher 
education systems and the world of work. The main goal of this research is to contribute to this 
topic by developing a strategic framework and maturity model for HEIs that provide study 
programmes in the field of information and communication technologies (ICT), to support their 
graduates’ early careers. The final maturity model developed within this thesis follows the 
principles of strategic planning and quality assurance within higher education. 
 Research topic  
The employability of graduates and their transition from the system of higher education to the 
world of work has been a topic of several comprehensive research projects in the EU and 
globally in the last 15 years. The field was pioneered by the Careers after Higher Education: 
a European Research Study (CHEERS) (Internationales Zentrum für Hochschulforschung 
Kassel [INCHER-Kassel] 2000) and  Research into Employment and professional FLEXibility 
(REFLEX) projects (Research Centre for Education and the Labour Market [ROA] 2008). 
Many later research projects used the data obtained from REFLEX and CHEERS to discuss 
different issues in graduates’ early careers. Higher Education as a Generator of Strategic 
Competences (HEGESCO) focused on the role of higher education in generating student 
strategic competences for employability (HEGESCO 2007), TUNING Educational Structures 
in Europe provided guidelines for the definition of learning outcomes and description of 
different study programmes in the European Higher Education Area (EHEA), with a purpose 
to better understand curricula and make them comparable (Lokhoff et al. 2010), Tracking 
Learners’ and Graduates’ Progression Paths (TRACKIT) provided an overview of activities 
developed by HEIs and national agencies to track students and graduates (Gaebel et al. 2012), 
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Development of Higher Education Management Systems (DEHEMS) researched the role of 
higher education management systems in graduate employability (Melink & Pavlin 2011), 
Emerging Modes of Cooperation between Private Sector Organisations and Universities 
(EMCOSU) emphasized the importance of different modes of cooperation between academia 
and industry for enhancing graduates employability (Melink et al. 2014) and the 
EUROGRADUATE feasibility study sought to determine whether a sustainable study on 
Europe’s higher education graduates could be established (Mühleck et al. 2016). 
It is clear that strategic documents at the EU level, as well as research projects that have been 
or are still being conducted, indicate a need for further work on enhancing graduates’ 
employability within the system of higher education and ensuring their smooth transition to the 
world of work. A short overview of recent strategic documents and projects indicates graduate 
employability as the relevant social topic.  
To illustrate the scientific relevance of the research within this dissertation, the author 
conducted a systematic literature review (SLR) of publications related to the education and 
career development of future professionals in the field of ICT. Results of this SLR are presented 
in Chapter 4 of this thesis and partially within the research papers from Pažur Aničić et al. 
(2017a; 2017b). The literature review included a total of 7179 papers from the following 
databases: the IEEE Xplore Digital Library, the ACM Digital Library, SCOPUS, ScienceDirect 
and the Web of Science. The analysis included 10 research questions related to the curricula, 
competencies, teaching methods, cooperation with employers, employability and career 
development of higher education graduates in the ICT domain. The results show that a very 
low proportion of papers propose ways to improve graduate employability, even though a large 
number of authors point out problems related to the employment of higher education graduates 
in the field of ICT and discuss the need for improvement in this context. Therefore, within this 
research, the main goal is to explore the system of support mechanisms within HEIs for the 
early career development of graduates in the field of ICT and to create a strategic framework 
with an accompanying maturity model for supporting graduates’ early careers applicable to 
HEIs.  
Generally, maturity models are instruments that provide guidelines for the transformation of 
real-world phenomena from their initial stages to their optimal stages. The basic purpose of 
maturity models is to describe maturity levels of a certain phenomenon; however, to apply 
maturity models in practice, it is also necessary to discover current and desired maturity levels 
 4 
 
and to include adequate measures based on the descriptive, prescriptive or comparative 
purposes of the maturity models (Mettler & Rohner 2009; Pöppelbuß & Röglinger 2011). As 
such, maturity models serve as useful benchmarking and managerial tools. In this thesis, the 
logic of maturity models was applied to higher education systems, with a focus on the role of 
HEIs in preparing graduates for their future early careers in the labour market. As one reason 
for the use of maturity models, Mettler & Rohner (2009) stress the pressure on organizations 
to retain competitive advantages, reduce costs, improve the quality of products or services, etc. 
Pažur Aničić & Divjak (2015) recognized that, in terms of higher education, there is a certain 
pressure on HEIs, which is evident from the key strategies and policies at the EU and national 
levels, to educate graduates who will be employable following graduation. They concluded 
that, in this sense, the capability of HEIs to provide highly mature support services for 
contributing to the better employment of graduates during their early career development is of 
high importance.  
Although the developed maturity model will be, with some modifications, applicable to 
educational institutions in different fields, there are several reasons for focusing this research 
on the education of future ICT professionals, as identified in previous researches related to this 
thesis (Pažur Aničić & Divjak 2015; Pažur Aničić et al. 2017a). The EU has recognized the 
current lack of ICT skills and the several hundreds of thousands of unfilled ICT-related 
vacancies as an issue and has, in response, launched the Grand Coalition for Digital Jobs 2013-
2016, followed by the Digital Skills and Jobs Coalition in 2016 (European Commission 
2016b). These coalitions follow the goals of the Digital Agenda for Europe initiative (European 
Commission 2010a) and seeks to solve the identified problems related to the lack of digitally 
skilled professionals by making ICT careers more attractive, aligning higher education 
curricula with the needs of the industry, reducing labour market mismatches, recognizing the 
qualifications of ICT professionals based on the existing e-competence framework, etc. 
Moreover, the ICT sector is directly responsible for 5% of the European gross domestic product 
(GDP) (European Commission 2010a), the demand for digitally-skilled professionals has 
grown by 4% annually in the last ten years (European Commission 2016a) and predictions 
about future trends in ICT professional jobs and demand in Europe from 2012 to 2020 present 
three scenarios, all of which involve potential demand exceeding predicted numbers of ICT 
graduates (Gareis et al. 2014). Implications for HEIs providing study programmes in ICT are 
most evident from the data indicating that the most desirable ICT specialists are those with 
higher levels of education. In particular, statistics drawn from the main characteristics of ICT 
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specialists in the EU show that, compared to the percentage of overall workers with tertiary 
education (32.6%), a higher percentage of ICT specialists (56.5%) have attained a tertiary level 
of education (Eurostat 2016). 
 Research objectives, research questions and hypotheses  
Within the framework of this research, the main aim is to explore the system of supporting 
graduates’ early careers and to propose an adequate strategic framework and accompanying 
maturity model. The main purpose of this model is to provide guidelines for HEIs and related 
stakeholders in their endeavours to improve the employability of graduates and smooth their 
transitions from the system of education to the world of work.  
According to the identified research problem, several research objectives are proposed: 
Research objective 1: To explore and identify key higher education system 
determinants aimed at supporting graduates early careers. 
Research objective 2: To develop the strategic framework for supporting higher 
education graduates’ early careers in the field of ICT. 
Research objective 3: To develop a maturity model for supporting higher education 
graduates’ early careers in the field of ICT. 
Research objective 4: To determine the current maturity level of higher education 
institutions in the Republic of Croatia in supporting graduates’ early careers in the 
field of ICT, and provide recommendations about further strategic development. 
Since this research has an exploratory character, applies primarily qualitative research methods 
and is oriented toward the development of theory, it is guided by several research questions: 
Research question 1: Which are the key higher education systems’ determinants that 
have a major impact on the preparation of higher education graduates for their early 
careers? 
Research question 2: Which are the key higher education institutions’ practices having 
impact to the preparation of higher education graduates for their early careers? 
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Research question 3: Which are the capability assessment criteria of key higher 
education institution’s practices having impact to the preparation of higher education 
graduates for their early careers? 
Research question 4a: What is the current level of maturity of HEIs in Republic of 
Croatia regarding the preparation of ICT graduates for their early careers? 
Research question 4b: What are the possible improvements in preparation of ICT 
graduates for their early careers in the Republic of Croatia? 
In addition to the research objectives and research questions, the author proposes two research 
hypotheses related to the development of the final strategic framework and maturity model: 
H1: Developed strategic framework for supporting early careers of graduates in the 
field of information and communication technologies within higher education 
institutions will fulfil both relevance and rigor requirements of design science research. 
H2: Developed maturity model for supporting early careers of graduates in the field of 
information and communication technologies within higher education institutions will 
be both comprehensive and reliable. 
 Design science research methodology 
The research was carried out in several steps involving predominantly qualitative and, to a 
lesser extent, quantitative methods; thus, it can be characterized as a mixed method research 
(Creswell 2009). In this research, the author applied the design science research paradigm 
(Hevner et al. 2004; Vaishnavi & Kuechler Jr. 2008), which has been found to be an appropriate 
approach for designing maturity models (Mettler 2010; Carcary 2011). According to Carcary 
(2011), design science is “a problem solving paradigm that involves building and evaluating 
innovative artifacts in a rigorous manner to solve complex, real-world problems, make research 
contributions that extend the boundaries of what is already known, and communicate the results 
to appropriate audiences”. Hevner et al. (2004) claim that design science is a paradigm typical 
of information system researches because it creates and evaluates mostly IT artefacts intended 
to solve organizational problems; however, they also recognized clear explorations of 
organizations, policies and work practices as designed artefacts. Most recently, Pournader et 
al. (2015) have illustrated a multi-disciplinary approach to design science by applying it in the 
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development of a novel human resource-planning framework in projects, and Neff et al. (2014) 
have applied a design-oriented research approach in the development of a maturity model for 
service systems in heavy equipment manufacturing enterprises.  
Design science guidelines propose three main cycles, which can be described as follows 
(Hevner et al. 2004; Hevner 2007; Pournader et al. 2015):  
1) the relevance cycle includes individuals, groups and any other stakeholders related to 
the system and seeks requirements in the contextual, real-world environment of the 
problem;  
2) the rigour cycle contributes to the design of artefacts based on the literature review and 
other knowledge sources; and  
3) the design cycle represents a cycle through which the initial set of artefacts created 
during the relevance and rigour cycles is evaluated and justified until a satisfactory 
result is achieved.  
Figure 1 shows the adapted (Hevner et al. 2004; Hevner 2007; Pournader et al. 2015) design 
science framework for the maturity model for supporting graduates in their early careers, which 
was created as a result of this research. The initial version of this framework was presented by 
Pažur Aničić & Divjak (2015) and updated in accordance with the conducted research steps of 
maturity model development, as presented later within this thesis. 
 
Figure 1. Design science framework for the development of the maturity model for 
supporting higher education graduates’ early careers [adapted from Hevner et al. (2004), 
Hevner (2007) and Pournader et al. (2015)] 
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Following design science principles, this research was carried out through an adapted five-step 
methodology for maturity model development (Mettler 2010), which was initially presented in 
the work of Pažur Aničić and Divjak (2015) and in more detail later in Chapter 6 of this thesis: 
1) Identify a need or new opportunity 
The first step of the research is elaborated in detail in several chapters: Chapter 2 elaborates 
the issue of graduates’ employability on the macro level, Chapter 3 elaborates the role of the 
higher education as a service system in enhancing graduates’ employability from the 
perspectives of strategic planning and quality assurance, taking into account all the relevant 
stakeholders, and Chapter 4 elaborates the focus on ICT graduates through the results of a 
systematic literature review of  research papers and relevant statistics showing a high demand 
for professionals in ICT-related jobs. 
2) Define the scope 
After identifying the need for the development of a model to improve graduates’ preparation 
for their transition to the labour market, it is necessary to define the scope of research. 
According to Eisenhardt (1989), specifying constructs a priori helps “to shape the initial design 
of theory-building research”, which has an impact on future research steps and increases their 
focus on important elements. In this step, the initial elements of the strategic framework and 
the accompanying maturity model were defined based on the review of different maturity 
models. These elements include key process areas, practices, dimensions of capability and 
capability assessment criteria. To determine the specific HEI process areas that contribute to 
better graduate employability, focus groups with a panel of experts were conducted. 
Additionally, a content analysis of different strategic documents, frameworks and policies was 
used to determine an initial list of relevant practices within recognized HEI key process areas 
that contribute to better graduate employability.  
3) Design the model 
The main research method used in this third step of the strategic framework and maturity model 
development was the case study research. According to the methodology proposed by Yin 
(2014), the case study research was conducted through the following five phases: 
• Design phase – This phase defined the questions for the case study research, the 
propositions, the units of analysis, the logic that connects the data to the propositions 
and the criteria for the interpretation of the results based on the results of step two 
(Define the scope) in the maturity model design. The units of analysis were the 
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HEIs, and the information about the cases was collected through interviews with 
key players at HEIs. 
• Preparation phase – The main goal of this phase was to collect informed consent 
from the study participants and to define a protocol for conducting case study 
research through semi-structured interviews. 
• Data collection – In this research, the main data sources were semi-structured 
interviews with various experts at four European HEIs, as well as available 
documentation. From previous case study research, it is evident that between 4 and 
10 cases usually works well, while fewer than 4 cases are insufficient to generate 
theory (Eisenhardt 1989; Stake 2006, p. 22). The author has chosen cases based on 
several criteria, using a combination of purposive and theoretical sampling 
(Silverman 2013), of which the development of institutional support for graduates’ 
employability was among the most important. The author has also considered 
differences in education systems, countries’ socio-economic environments and the 
focus of study programmes to the ICT domain in the choice of cases. Therefore, the 
chosen HEIs for conducting the case study research were: Austria, Vienna 
University of Economics and Business; Republic of Serbia, the University of 
Belgrade’s Faculty of Organisational Sciences; Sweden, University West in 
Trollhätan; and United Kingdom (UK), The University of Edinburgh.  
• Results analysis – The very first important step in the analysis was the within-case 
analysis, which helped the researcher manage the enormous volume of collected 
data early in the analysis process. After the author became familiar with each case 
as a stand-alone entity, it was time to conduct a cross-case synthesis, which is a 
technique for synthesising the information collected from different case studies in 
order to search for patterns among cases (Eisenhardt 1989; Yin 2014). Therefore, 
the principles of multiple case study analysis were applied (Stake 2006). In this 
process, several coding methods, both manual and supported by Computer-Assisted 
Qualitative Data Analysis Software (CAQDAS), were used (Saldaña 2013). 
• Results sharing – The results of the case study research were expected to lead to 
the proposal of an initial strategic framework with defined key process areas and a 
list of practices. 
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In designing the initial strategic framework to support graduates’ early careers, in addition to 
the case study research, which included four HEIs in Europe, it was also important to include 
the perspectives of other relevant stakeholders, such as employers (who are direct beneficiaries 
of HEIs’ outputs), representatives of HEI decision-makers, managerial and supporting 
institutions in the system of higher education, alumni and current students. Therefore, the 
author gathered inputs from various groups of stakeholders through focus groups. It is 
important to stress that, for theory-building research, it is legitimate to alter or add data 
collection methods during a study, if such alteration is likely to provide new theoretical insight 
or better ground the theory (Eisenhardt 1989).  
Another important part of this research step is the description of maturity levels for practices 
contained within final model. However, this step was not conducted immediately after the 
definition of the initial set of practices that represents the strategic framework for supporting 
graduates’ early careers within HEI, but after the assessment of content validity, which is a part 
of the fourth step of maturity model development (Evaluate the design). As evident from the 
design science framework presented in Figure 1, the design cycle considered several iterations 
of designing and evaluating artefacts, which are interrelated.  
4) Evaluate the design 
In this research step, the goal was to ensure validity and reliability of the developed strategic 
framework and maturity model. Validity can be defined in different ways, but it mostly 
concerns how the research findings match reality. Validity is assessed by such methods as 
triangulation, in which multiple data collection methods are used, and member 
checking/respondent validation, in which the model is evaluated by, among others, the people 
interviewed during the case studies (Cohen et al. 2011; Merriam & Tisdell 2015). The content 
validity of the strategic framework was checked using the experts’ and students’ knowledge 
and different measures such as the content validity ratio (CVR), as well as the knowledge of 
different stakeholders through the focus groups. The construct validity was assessed using the 
Q-sorting technique based on the experts’ knowledge, which served as a basis for calculating 
the Fleiss’ Kappa coefficient and the hit ratio. Since validity considers both rigor and relevance, 
this step refers to hypothesis H1. Reliability is also known as consistency, and it refers to the 
extent to which research findings can be replicated over time or across different groups of 
respondents (Cohen et al. 2011; Merriam & Tisdell 2015). In this case, the reliability of the 
final strategic framework and maturity model were assessed by testing the model at four HEIs 
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in Croatia that offer ICT study programmes. This step was designed to verify the model’s 
applicability for determining the maturity of different HEIs in preparing their graduates for 
employability. The results of this phase refer to hypothesis H2, while the reliability refers to 
the model’s comprehensiveness in terms of its coverage of the domain and its trustworthiness 
in terms of demonstrating the findings, among others.   
5) Reflect the evolution 
The evolution portion of maturity models’ design is important because of the way in which 
organizations’ roles change over time. In this particular case, as the student support system 
within HEIs changes and evolves, the maturity model should be redesigned accordingly. Since 
the research within this doctoral dissertation is time-constrained, it will not extensively cover 
this portion of the maturity model design process; however, some suggestions for further 
development of the maturity model will be provided based on the results regarding the model’s 
reliability. 
In terms of the design science paradigm, throughout the entire process of conducting research, 
it is important to take into account the relevance of the research in relation to the environment 
and the rigor of the research with regard to existing knowledge. The relevance of this research 
is reflected in the results of previous studies, which indicate the need for better preparation of 
students for the labour market; analyses of relevant documents referring to higher education; 
and case study research in several European universities. Finally, the relevance cycle was 
designed to result in implications for practice via guidelines for enhancing graduates’ 
employability within HEIs based on testing the final maturity model at four HEIs in Croatia. 
The rigor of this research is assured through a systematic review of scientific literature in the 
research field, by founding the research in strategic framework elements drawn from existing 
literature and through using expert knowledge in the development and validation of the final 
strategic framework and maturity model. As a result of the rigor cycle, the research adds to the 
existing knowledge base in the field of graduate employability and early career development, 
especially within the fields of ICT, the HEI strategic management and quality assurance 
processes, and maturity model design and development. 
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The final strategic framework and maturity model for supporting higher education graduates’ 
early careers contains 65 practices within four key process areas (Strategic planning of 
graduate employability, Curriculum design and delivery, Student support and Extra-curricular 
activities) and four dimensions of capability (Plan-Do-Check-Act), each of which is described 
by five maturity levels. Its structure and main elements are based on the idea behind the 
development of Capability Maturity Model for Software (CMM) (Paulk et al. 1993; Paulk et 
al. 1993) and E-learning Maturity Model (eMM) (Marshall 2006a; Marshall 2006b; Marshall 
2007) described in more detail in Chapter 5. The basic structure of the newly-developed 
maturity model is shown in Figure 2.  
 
Figure 2. Structure of the final maturity model for supporting higher education 
graduates' early careers2 
  
                                                 
2 This figure is presented first in the booklet “How to prepare students for the labour market challenges?” resulted 
from the project Development of a model for supporting graduates’ early careers. 
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 Scientific and societal contributions  
In accordance with the set research objectives and hypotheses, the expected scientific 
contributions of the rigor cycle of this research were as follows: 
1) Contribution to the systematization and increasing knowledge in the field of education 
and career development of future ICT professionals.  
2) Development of a comprehensive strategic framework for supporting higher education 
graduates’ early careers within higher education institutions, in the field of ICT. 
3) Development of accompanying maturity model for supporting higher education 
graduates’ early careers within higher education institutions, in the field of ICT. 
In addition to their scientific contributions, the results of this research offer significant social 
contributions with respect to their applicability for solving the current problems and challenges 
of higher education in the form of guidelines for the design of HEIs’ practices for supporting 
graduates in their early careers. As a concrete societal contribution, the thesis provides 
guidelines for enhancing the maturity of the HEIs in Croatia for study programmes in the field 
of ICT, as a result of the relevance cycle. 
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 Chapter relevance 
This initial chapter provides a brief overview of the research topic, the research objectives and 
the research questions, followed by a short description of the research methodology. The aim 
of this chapter is to provide a better understanding of the research project within this thesis and 
to make it easier to follow the direction of the thesis.  
To demonstrate the complexity of conducted research, a short summary of the most important 
indicators related to the model development is presented as follows: 
• Case study research was conducted at four HEIs from four different European countries 
that provide study programmes in the field of ICT; 
• Interviews with 27 persons were conducted at studied HEIs, with a total duration of 
around 1000 minutes; 
• 110 practices were detected in the process of interview transcripts coding; 
• 13 stakeholders participated in focus groups related to the detection of key process 
areas; 
• 26 stakeholders participated in focus groups related to the detection of practices; 
• 31 stakeholders participated in focus groups related to the model evaluation; 
• 22 experts and 12 students participated in the model evaluation; 
• Final model was tested at four Croatian HEIs that provide study programmes in the 
field of ICT.  
This introductory chapter provided a short overview of the research topic and research 
methodology; however, for better understanding of the research scope it is also important to 
stress what this reseach is not about. The main limitations related to the research topic of this 
thesis can be summarized as follows: 
• This thesis does not research particularities of ICT employability domains in greater 
detail (i.e. the content of curriculum for study programmes in the field of ICT or the 
development of ICT specific competencies); instead, it put focus on practices within 
HEIs with study programmes in the field of ICT and tests the model in the ICT domain.  
• This thesis does not address problems related to the topics of graduate employability 
surveys (how to design the employability questionnaire) and does not address in detail 
the issues of the centrality of empirical data for any development related to 
employability; however, it address the importance of graduate surveys and data 
collected by conducting such surveys for improvements of certain HEIs’ practices. 
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Further limitations related specifically to empirical research and research results will be 
elaborated later.  
As a conclusion of this introductory chapter, Table 1 presents connections among the research 
objectives, research questions, hypotheses and methods and, therefore, provides an overview 
of the entire research project.  
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Table 1. Connections among the research objectives, research questions, research hypotheses and research methods 
Research objectives Research questions Research hypotheses Research methods 
O1: To explore and identify key 
higher education system 
determinants aimed at supporting 
graduates’ early careers. 
RQ1: Which are the key higher education 
systems’ determinants having a major impact 
on the preparation of higher education 
graduates for their early careers? 
 
Review of relevant strategic documents and 
projects related to graduate employability 
Content analysis of HEIs’ strategic documents 
and other relevant literature  
Focus groups with experts 
O2: To develop the strategic 
framework for supporting higher 
education graduates’ early 
careers in the field of ICT. 
RQ2: Which are the key higher education 
institutions’ practices having impact to the 
preparation of higher education graduates for 
their early careers? 
H1: Developed strategic 
framework for supporting early 
careers of graduates in the field of 
information and communication 
technologies within higher 
education institutions will fulfil 
both relevance and rigor 
requirements of design science 
research. 
Content analysis of HEIs’ strategic documents 
and other relevant literature  
Case study research at four HEIs in Europe 
Focus groups with stakeholders 
Experts’ and students’ knowledge – calculated 
content validity ratio (CVR) and average values 
Experts’ knowledge – Q-sorting method 
(calculated Fleiss’ Kappa and Hit ratio) 
O3: To develop a maturity 
model for supporting higher 
education graduates’ early 
careers in the field of ICT. 
RQ3: Which are the capability assessment 
criteria of key higher education institution’s 
practices having impact to the preparation of 
higher education graduates for their early 
careers? 
 
Description of capability assessment criteria 
(maturity levels) for each practice 
Testing the final maturity model at four HEIs in 
Croatia in the field of ICT 
O4: To determine the current 
maturity level of higher 
education institutions in the 
Republic of Croatia in 
supporting graduates’ early 
careers in the field of ICT, and 
provide recommendations about 
further strategic development. 
RQ4a: What is the current level of maturity of 
HEIs in Republic of Croatia regarding the 
preparation of ICT graduates for their early 
careers? 
RQ4b: What are the possible improvements in 
preparation of ICT graduates for their early 
careers in the Republic of Croatia? 
H2: Developed maturity model for 
supporting early careers of 
graduates in the field of 
information and communication 
technologies within higher 
education institutions will be both 
comprehensive and reliable. 
Testing the final maturity model at four HEIs in 
Croatia in the field of ICT 
 
 17 
 
2. GRADUATES’ EMPLOYABILITY 
 General theory 
As already stated in the introductory chapter, the employability of highly educated young 
people and their preparation for the transition to the labour market within HEIs is a topical issue 
at the level of the EU. To better understand the challenges related to this topic, it is important 
to first define the main terms related to graduates’ employability. This chapter first presents a 
brief overview of the main terms related to graduates’ employability and early career 
development. The second part emphasizes graduate employability as a part of the universities’ 
third mission. The third part of this chapter elaborates in more detail the latest developments 
related to the topic of graduates’ employability within different strategies and research projects 
at the European level and worldwide, as well as their implications for the research within this 
thesis. 
2.1.1. Terminology and definitions related to employability 
The concept of employability is not new, and there exist different understandings and definitions 
of employability in the recent literature, as can be found in the overview provided by Mcquaid 
& Lindsay (2005). In its simplest form, employability can be understood as a probability of 
getting a job or the “ability to be employed” (Finn 2000). However, for graduates is not 
important only to get a job, but this job should be meaningful and related to their study field. 
According to the extended definition proposed by the Confederation of British Industry (CBI) 
(2007, p. 11), employability is “a set of attributes, skills and knowledge that all labour market 
participants should possess to ensure they have the capability of being effective in the 
workplace – to the benefit of themselves, their employer and the wider economy”. A similar, 
but more extensive definition proposed by Pavlin et al. (2011, p. 29) places employability in 
the context of higher education and defines it as “a multidimensional concept explained on the 
individual level as one’s capabilities of retaining a self-rewarding job, in employers’ 
organisations as human resource requirements for fulfilling operational tasks and on the societal 
level as a system facilitator between (higher) education, the labour market and civil lives”. 
Based on the definition given by the European Centre for the Development of Vocational 
Training (CEDEFOP) (2008, p. 70), the European Commission (2011, p. 4) accepted the usage 
of the term employability as “the combination of factors which enable individuals to progress 
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towards or get into employment, to stay in employment and to progress during career”. As can 
be seen from the above-mentioned definitions, the term employability is mostly defined as a 
person-centred construct, considering, according to the dictionary definition, “the quality of 
character of being employable” (Green et al. 2013, p. 11) and can be described with three 
component dimensions – career identity, personal adaptability, and social and human capital 
(Fugate et al. 2004). Mcquaid & Lindsay (2005) provided a more holistic framework of 
employability that recognizes factors affecting employability as individual factors, personal 
circumstances and external factors. In line with the understanding of employability as a person-
centred construct, the major responsibility for career development is put on individuals and not 
their employers. However, since the first employment after graduation is used as one of the 
main indicators of higher education quality, HEIs have tended to take responsibility for 
enhancing students’ employability through their provision of education and learning activities, 
as well as different support services, taking into account the employers’ needs (Bach et al. 2014; 
Cai 2013). In that process, the potential of graduates as perceived from employers became an 
important topic. Moreover, this intermediate role of HEIs between graduates and employers is 
important because the educational experience affects persons’s individual characterictics of 
being employable. Generally, employability in the context of higher education may be defined 
in terms of “certain characteristics of individuals graduating from higher education” (Holmes 
2013). A graduate’s employability refers to the capacity of a higher education alumni “to obtain 
and/or create work” (Kinash & Crane 2015, p. 150).  
Employment, although semantically very similar to employability, has a completely different 
meaning in the context of the relationship between higher education and the world of work. 
According to Pegg et al. (2012, p. 7), employability is often described through the pedagogy 
for employability, “which relates to the teaching and learning of a wide range of knowledge, 
skills and attributes to support continued learning and career development”, while employment 
is considered a HEIs’ outcome that may be measured through graduate studies. According to 
Teichler (2009), the term employment can be considered in different ways, as follows (pp. 88-
89): 
• the “quantitative and structural development” of graduates’ position in the work system, 
• the “process of hiring staff or becoming employed” in the context of transition from 
education to the world of work, and  
• employment conditions, considering the “elements tipically fixed in formal or informal 
contractual relations between employees and employers”.  
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According to these definitions, graduates with the highest levels of employability skills are 
expected to have better chances of being employed in the labour market. From the definitions, 
it can be also presumed that higher education should develop whole persons and, as a 
consequence, that graduates should be able to find employment within their chosen careers. 
However, the demanding world of work pressures students to continually develop themselves 
in order to adapt to new challenges and be attractive to employers. Moreover, employment 
status does not depend solely on these employability skills; it also concerns several other 
factors, such as field of study, the development of the industry in which a given graduate is 
search for his/her first employment, etc. Holmes (2013) recognized HEIs as ideally playing two 
roles in relation to graduate employment: first, they should follow what is happening with 
graduates entering employment through tracer studies, and second, they should take steps to 
increase the likelihood of their graduates gaining appropriate employment. Therefore, HEIs and 
their efforts to cooperate with the employers in such areas as curriculum design and delivery, 
student and staff mobility, research and development activities, provision of extra-curricular 
activities and career-related services etc., are recognized as very important factors influencing 
the future employment of graduates. 
Once graduates leave higher education, they face with the process of transition from study to 
work, search for their first employment and future career on the labour market. The term career 
refers, in general, “to typical or actual sequences of employment and work tasks within 
occupational life-spans” (Teichler 2009, p. 91), while early career refers to the first years after 
graduation. Based on their research results related to the transition from higher education to the 
world of work in several European countries, Allen, Coenen and Humburg (2011, p. 53) 
concluded that strong links between higher education and the labour market improve graduates’ 
chances of finding rewarding jobs after graduation. Their results also indicate the importance 
of HEIs facilitating a rapid transition to the labour market, since graduates who start to search 
for jobs after they have finished their studies do not turn to their HEIs for help (Allen, Coenen, 
& Humburg 2011, pp. 33-34).  
The provided definitions of employability and employment indicated the complexity and 
different meanings of those constructs, as well as different factors that affect a person’s 
employability potentital. What is important for this thesis is the recognized importance of HEIs 
in increasing the employability potentital of their graduates, which should consequently result 
in increasing their chances to get a meaningful jobs (jobs related to their study field) in a short 
period after the graduation. The focus of the empirical research within this thesis is therefore 
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put on HEIs practices which should contribute to this significant role of HEIs in supporting 
graduates’ success in their early careers. In the context of this thesis, term early career refers 
to the graduates’ transition from higher education to the labour market and obtaining their first 
jobs in the studied domain. 
Although this research is focused on ICT, it is important to emphasize that the literature stresses 
that careers do not depend to a great extent on the specific field of study (Teichler 2009, p. 17). 
Thus, the maturity model developed within the frame of this research will also be, with minor 
modifications, applicable to other study fields. 
The findings of Johnston (2003) provide good conclusions for this subchapter. She recognized 
that much graduate employment research in the UK focuses on the following: 1) large-scale 
statistical analyses of graduate experiences in the form of surveys; 2) large-scale statistical 
collections of official national or international statistics, 3) economic analyses of graduate 
employment, 4) conceptual analyses of changes in society, higher education and the economy, 
5) employers’ perceptions of their needs and accounts of their recruitment practices, 6) studies 
combining theoretical explanations with empirical investigations, 7) career-based 
investigations, and 8) studies of professional socialisation and learning. From this list of most 
common research topics, it is clear that research focusing on the role of higher education in 
enhancing graduates’ employability is lacking.  
2.1.2. Theoretical models of employability 
Employability and related concepts are often defined in the existing literature through different 
models, which place these concepts into a broader context and illustrate their relationships with 
connected constructs. Thus, in this chapter, a short review of existing models is important for 
understanding graduates’ career development and transition to the world of work in the context 
of HEIs.  
Knight & Yorke (2002) developed the USEM model of employability that contains four main 
interconnected variables that affects the employability: understanding (U) of subject-specific 
and generic skills (S), efficacy beliefs (E) which includes personal qualities and metacognition 
(M).  
The CareerEDGE model (Dacre Pool & Sewell 2007) also emphasizes individual 
characteristics —namely, emotional intelligence, self-esteem, self-confidence and self-efficacy 
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— as the main factors impacting individuals’ employability potential. However, this model also 
contains a group of elements affecting employability potential that can be related to the context 
of higher education: career development learning, work and life experience, generic skills 
development and degree subject knowledge, understanding and skills.  
The Framework of Career Oriented Attitudes and Employability (Jain & Jain 2013) emphasizes 
four elements that contribute to better competitive strength for employability: career tasks 
involvement, career goal sensitivity, career purpose social networking and career linked self-
efficacy. However, the framework also includes connections to development-oriented 
institutional climate, career counselling and career planning, which can be considered 
elements inherent to HEIs. Therefore, this model indicates that HEIs have a certain influence 
on individuals’ employability, even though this topic is not researched or tested within the 
research frame. 
The Centre for Research on Education and Lifelong Learning (CRELL) proposed a Conceptual 
Framework towards a Benchmark on Education for Employability (Arjona Perez et al. 2010, p. 
9) indicating that higher education plays three roles in graduates’ employment: stimulating 
motivation, building skills important for the workplace and facilitating the job search 
(European Commission 2011,  p. 4). 
Based on their literature review on graduate employability, Sumanasiri et al. (2015) concluded 
that most of the studies are related to the conceptualisation of employability and rarely to its 
operationalization. As one of the reasons they recognized the lack of consensus among different 
stakeholders on the concept of graduate employability. 
Generally, the literature in this field recognizes two types of researchers (Pavlin et al. 2013, p. 
81):  
1) those who believe that “higher education institutions are the main drivers” of the 
development of employability skills and, as such, play the most important role in 
graduates’ career success, and 
2) those who believe that “social background and individual circumstances in relation to 
the macroeconomic situation” determine graduates’ success in gaining and retaining 
employment. 
From the presented models, it can be concluded that it is usually a combination of both 
individual and institutional factors that affect graduates’ employability potential. For the 
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purpose of this thesis, it is important to stress that, in the context of preparing graduates for their 
early careers, the emphasis is on solely those factors related to the higher education system, 
including factors related to primary HEIs and their connections with relevant stakeholders.  
 Graduates’ employability as a part of universities’ third mission 
The previous subchapter indicated that most of the definitions and theoretical models on 
employability and employment indicated the unavoidable role of higher education in preparing 
employable individuals. Therefore, this subchapter stresses this role of higher education putting 
it in the perspective of the universities’ 3rd mission.  
In addition to teaching and research, as core aspects of their mission, universities are seen as 
catalysts of social growth and the knowledge economy. Therefore, in recent decades, 
universities have associated by many authors with a third mission, which generally considers 
all activities not covered within its primary missions of teaching and research. While some 
authors understand this third mission as one of commercial engagement and discusses the 
phenomenon of “entrepreneurial university” (e.g. Etzkowitz et al. 2000; Nelles & Vorley 2010), 
others (e.g. European Indicators and Ranking Methodology for University Third Mission E3M 
2008) explain it as a broader concept, involving contributing to the society in the following 
dimensions: technology transfer and innovation, continuing education and social engagement. 
Of the many directions pursued by the present discourse on the third mission of universities, 
Ćulum et al. (2013, p. 169) extracted three basic perspectives from the literature: 1) the third 
mission as an economic or technological pursuit related to innovation and economic 
development, 2) the third mission as a university-community civil relationship aimed at 
educating students to be responsible and active citizens and 3) the third mission as an integrated 
concept focused on making all three sectors (public, private and non-profit) relevant for 
cooperation.  
In addition to these broad understandings of universities’ third mission, preparing graduates for 
their early careers should also be considered a primary dimension, since employable graduates 
contribute to the knowledge economy and the development of society as a whole on a large 
scale. However, in the context of educating employable graduates, it is important to stress that 
HEIs should produce not only productive individuals, but also “socially responsible citizens 
who are professional in what they do” (Ćulum et al. 2013, p. 167). The importance of this third 
mission in relation to graduate employability can be also found in the work of McCaffery (2010, 
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p. 28) who proposed that universities should have, among others, the aim of generating a 
“highly educated and trained population” with a wide range of skills for performing “specialised 
activities necessary to sustain a complex society”. 
To succeed in achieving these set goals, today’s HEIs face a variety of challenges, such as a 
dynamic socio-economic environment, globalization, the paradigm of the knowledge society, 
the expansion of ICT and its application in the processes of teaching and learning, expanding 
opportunities for widening participation in higher education, better profiling of HEIs’ study 
programmes in line with labour market needs etc. (Divjak 2014; McCaffery 2010, pp. 10-24). 
HEIs must confront this environment in innovative ways, particularly through the processes of 
quality assurance and strategic planning aimed at increasing graduate employability potentital.  
The latest report from the European Association for Quality Assurance in Higher Education 
(ENQA) project’s Transparency of European Higher Education through Public Quality 
Assurance (EQArep) (Bach et al. 2014) stresses that, in response to strong competition in the 
labour market and the evolution towards a more knowledge-based society, there has been 
increasing interest in higher education in Europe, especially in terms of its quality. The project 
results show that 16% of stakeholders seek information on HEI quality to evaluate the quality 
of graduates for recruitment processes, while student support systems and graduate 
employability are recognized as two of the most important factors influencing the decision to 
further collaborate with certain HEIs, along with the content of study programmes; strategic 
planning, management & governance; qualifications of teaching staff etc. (Udam et al. 2014).  
The European Commission has concluded that education and training systems should provide 
“the best possible support” for the graduate labour market success through three phases: 1) 
preparation for employment, 2) transition from education to employment and 3) stay in 
employment and progress in career (European Commission 2011, p. 5). Of these three phases, 
the second one (transition from education to employment) has not yet been addressed (Council 
of the European Union 2012). Educational institutions could contribute to this phase, for 
example: 
…through career guidance and counselling, through stronger links between education 
and training institutions and relevant stakeholders, through the alignment of curricula 
with labour market needs, through strengthening entrepreneurship education, through 
placements in companies, through more transparent information on learning outcomes 
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and through more responsive education and training policies which reflect labour 
market skills needs... (Council of the European Union 2012) 
Moreover, the Eurostat Regional Yearbook 2015 identifies “improving the quality of higher 
education by making degree courses more relevant for the world of work” as one of four main 
challenges of tertiary education in Europe until 2020 (Eurostat 2015, p. 92). 
This subchapter stresses the unavoidably role of HEIs in preparing graduates for their transition 
from education to employment, but it also indicates there is an evident room for improvement 
in achieving that goal. Especially, the processes of strategic planning and quality assurance 
should emphasize on practices that support the development of student employability potentital 
within HEIs and enable their smooth transition to the labour market. This chapter further 
research current developments in the area of graduate employability and the role of HEIs, as 
evident from strategic documents and relevant project, in order to get insight into the work done 
on this topic most recently and detect areas for future work.  
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 Current developments on graduates’ employability 
2.3.1. Relevant strategies and policies 
Beginning with the Europe 2020 strategy (European Commission 2010c) and continuing 
through its several main initiatives and the Strategic Framework - Education & Training 2020  
(European Commission 2016e), employability in general has been positioned as an important 
issue for the near future. A Digital Agenda for Europe initiative (European Commission 2010a), 
is supported by the Agenda for New Skills and Jobs (European Commission 2010b), which 
focuses on supporting activities and stimulating initiatives for preparing young people for the 
transition to the labour market, fostering university-business cooperation, addressing 
innovation and entrepreneurial skills in curricula, matching labour market needs, etc., with a 
focus on the skilled workforce as an essential asset contributing to the goals of Europe 2020. In 
addition to the Agenda for new skills and jobs, the publication New skills and jobs in Europe: 
Pathways towards full Employment, which was published in 2012, provides evidence of the 
European employment situation based on 17 comparative research projects at the European 
level (European Commission 2012b). In order to support the further development of education, 
the European Council invited the member states, to raise 
… the performance of education and training systems, and overall skill and competence 
levels, for instance by linking the worlds of work and education more closely, and by 
ensuring effective communication and strong partnerships between the relevant policy 
areas, education and training sub-sectors, the social partners, and different levels of 
governance. (Council of the European Union 2013) 
Above-mentioned strategic documents indicated industry/employers as a crucial partner of any 
HEI that strives to equip its graduates with the high-level employability skills and enhancing 
their employability potential. In that context, different modes of university-business 
cooperation (i.e. student internship, projects in collaboration with employers, invited lectures 
from industry representatives) play an important role since they enable students’ direct 
connection with the world of work and the acquisition of relevant employability skills already 
during their studies. Within the State of the European University-Business Cooperation, 
improving the employability of future graduates is stressed among the most evident benefits of 
the university-business cooperation for students, together with increasing their skills and 
improving their learning experience (Davey et al. 2011, p. 28). Conclusions from the latest 
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university-business forum held in Brussels in 2015 stress, as one of the important issues, 
“building the capacity of higher education to cope with the constantly changing environment” 
when focusing its contribution to the society, which is evident in (among others) the production 
of employable graduates (Allinson et al. 2015, pp. 3-4). The panellists also agreed that there is 
a need to develop new metrics for educators to recognize their efforts to develop innovative 
methods and approaches in relation to university-business cooperation and to give more 
attention to voices of employers and other relevant external stakeholders in the evolution of the 
HEI.  
Most recently, highlights from the European Commission’s 2014 to 2015 Working Group on 
the Modernization of Higher Education propose that government should establish the 
overarching vision for higher education together with key stakeholders, in order to create a 
higher education “landscape that balances the objectives of quality, efficiency and 
responsiveness”, while reforms should be accompanied by appropriate monitoring and 
evaluation measures (European Commission 2016d, p. 10). One priority is improving 
employability, with an emphasis on improving higher education study programmes, including 
the shift from traditional teacher-centred learning to student centred-learning that includes more 
innovative teaching approaches such as the problem-based learning and work-based learning, 
as well as the improvement in career guidance. Special emphasis is placed on the combination 
of national and institutional student tracking and student survey systems as a powerful tool for 
effectively informing policy development; however, this indicates that the usage of these kinds 
of data is still not recognized or widespread within higher education practices (European 
Commission 2016d, p. 11). These results are in line with those from the EUROGRADUATE 
feasibility study that recognizes the lack of comparable national-level data on graduate 
employment and provides recommendation on the development and implementation of the 
European Graduate Survey (EGS). Data collected from such survey should provide valuable 
information that could be used as indicator of the achievement of the set goals within the EU 
strategic documents (Mühleck et al. 2016). A New Skills Agenda for Europe: Working together 
to strengthen human capital, employability and competitiveness, which is one of the latest 
relevant strategic documents at the EU level, set main actions to be carried out before the end 
of 2017 (European Commission 2016a). These actions were centred around three key streams 
of work: 1) improving the quality and relevance of skills formation, 2) making skills and 
qualifications more visible and comparable and 3) advancing skills intelligence, documentation 
and informed career choices. These actions are aimed to achieve, among others:  
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• A better understanding among universities of the performance of graduates, which is 
considered necessary for universities to understand trends on the graduate labour 
market, realize how readily their alumni find jobs and adjust their curricula accordingly. 
This can be achieved through graduate tracking initiatives. 
• Increased learning opportunities through more work-based learning and university- 
business partnerships, greater support for learner mobility and more opportunities to 
validate non-formal and informal learning (European Commission 2016a). 
From the abovementioned key points extracted from strategic documents at the EU level, it can 
be concluded that there is a need to develop a comprehensive framework to enable improved 
planning, monitoring and evaluation of the activities within HEIs that contribute to student 
employability, including cooperating with industry, tracking students’ employability, adjusting 
study programmes to the labour market needs, improve career guidance etc. The main goal is 
for HEIs to become more mature in one of their most important roles: contributing to society 
through the production of skilled and employable graduates. 
Besides in Europe, the employability of young people appears to be a relevant issue worldwide. 
In Australia, the government plans to provide support for enhancing the employability of young 
people by investing $840.3 million over four years in a Youth Employment Package to assist 
vulnerable young people in gaining employment (Australian Government 2015b). Among the 
most important of the related initiatives is the Youth Employment Strategy, which was 
announced in the 2015–16 budget and which seeks primarily to improve employment outcomes 
for Australia’s young people and make it easier for them to enter the workforce. Other 
supporting initiatives in Australia, such as the Youth Jobs PaTH, are designed to support young 
people in gaining and improving the employability skills and real work experience necessary 
for them to get and keep a job, including by providing incentives for employers to hire these 
young people (Australian Government 2015b). The government’s holistic and integrative 
approach to addressing the problem of youth employability can also be seen in other initiatives 
focused on helping Australian small businesses create more work experience opportunities for 
the country’s unemployed. This includes, particularly, its young people by ensuring national 
wage subsidy pool, from which employers will be able to access wage subsidies as soon as the 
person starts the job and internship placements to help young job seekers undertake valuable 
work experience (Australian Government 2015a). 
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In Canada, the Youth Employment Strategy represents the government’s commitment to helping 
young people, including, particularly, those facing barriers to employment, gain the information 
and the skills, work experience and abilities needed to successfully transition into the labour 
market. This is a horizontal initiative involving three main programme streams which includes 
funding for employers to: 1) help young people facing barriers to employment to improve their 
skills and knowledge needed to participate in the current and future labour market, 2) design 
and deliver activities that will inform young people about possible career paths and provide 
them valuable work experience and 3) create summer job opportunities for students 
(Government of Canada 2016). 
This short reflection to the initiatives in countries outside the Europe indicates that the topic of 
graduate employability and their preparation for future careers within HEIs is important 
globally. 
2.3.2. Relevant projects 
The most systematic work on the employability of higher education graduates and related 
topics, such as the cooperation between HEIs and the private sector, has been done through a 
series of connected EU projects, starting with CHEERS (Internationales Zentrum für 
Hochschulforschung Kassel [INCHER-Kassel] 2000) and later, REFLEX (Research Centre for 
Education and the Labour Market [ROA] 2008). The REFLEX project, which examined 
graduates five years after their graduation in 2000, was carried out by research groups in 16 
different countries.  
After REFLEX, the HEGESCO project  (HEGESCO 2007), which addressed the contribution 
of the higher education system to the competence development and employability of graduates, 
was launched. HEGESCO provided valuable insight into the situation of the graduate labour 
market on the basis of an international quantitative survey among graduates conducted four to 
five years after their graduation in more than 20 European countries. Among other important 
findings, HEGESCO research results indicated strong connections between HEIs and the labour 
market and the acquisition of work experience related to the study field during higher education 
as key factors contributing to graduates’ successful transitions from higher education to the 
world of work. For the research within this thesis, the most important are the implications of a 
complementary survey of 150 HEIs and employer organizations within the frame of the 
HEGESCO project. The results of this study indicated several practices that HEIs should follow 
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in order to equip graduates with skills considered desirable by employers. These practices 
include: 
• Fostering both professional and generic competences within the higher education 
curriculum by considering, first, revisions to curriculum development processes; 
• Collaborating with employers, as primary stakeholders of higher education, in the 
preparation of graduates for the world of work through, for example, providing 
internship for students; 
• Providing active learning modes which support generating desired competences; 
• Providing career-related activities, such as career days, through the organized work of 
career centres; 
• Ensuring quality control through the use of student evaluation surveys, employer 
surveys, curriculum evaluations, etc. (HEGESCO 2007) 
Recognized practices indicate the need for certain improvements to higher education 
management system related to graduates’ employability in the aspects of curriculum design and 
development, collaborations with employers, quality assurance and career development 
support.  
The DEHEMS project was a kind of continuation of HEGESCO, with the basic goal of 
connecting the concepts and dimensions of graduates’ success in their careers in selected 
domains and professional fields of study with the expectations, practices and future challenges 
of HEIs (Melink & Pavlin 2011). The research results of the DEHEMS project were based on 
extensive interviews from higher education stakeholders from six countries: Austria, Germany, 
Italy, Poland, Slovenia and Turkey. These research results indicate a need to improve the 
connection between HEIs and the world of work and highlight graduate surveys as powerful 
tools for improving study programmes. The DEHEMS project identifies personal 
characteristics, family background, the learning process, teaching characteristics and 
employment characteristics as explanatory variables for labour market success (Grotkowska et 
al. 2011, p. 72). Although DEHEMS researched a number of study domains, it found that 
intense use of internships and work placements as teaching modes had a positive impact on job 
satisfaction. The implications of the research project within this thesis primarily recognize 
practices controlled by HEIs, such as the organization of study programmes and collaborations 
with employers, as important for the future labour market success of graduates. More concrete, 
project results related to the recognized current characteristics and future challenges in the 
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education within the engineering domain should be emphasized, as those are most closely 
related to the ICT domain, which is in the focus of this research. According to the academic 
point of view, graduates in engineering domains are expected to be flexible and capable to adapt 
to the rapid technological changes; therefore, their education should be based on practically 
oriented study programmes that include different modes of cooperation with industry such as 
research projects and internship. Future challenges indicated the importance of student-centred 
learning and development of career services that should assist students in recruitment processes 
and maintain alumni networks (Pavlin 2011, p. 305). These results shift focus from study 
programmes to career related services, which are given a great emphasize within the newly-
developed maturity model for supporting graduates’ early careers that resulted from this thesis. 
One of the most recent European projects on the topic of the connection between HEIs and the 
world of work was EMCOSU, the main goal of which was to identify professional competences 
and disparities among formal qualifications, acquired knowledge and employers’ demands 
(Melink et al. 2014). As has already been mentioned, the practices of strategically cooperating 
with business, increasing the practical orientation of teaching and enhancing traineeships and 
internships were recognized as areas of future changes within HEIs. Like HEGESCO and 
DEHEMS, EMCOSU also recognized several areas of HEIs in which improvements could lead 
to better graduate employability, such as cooperation with business and the embedding of new 
modes of pedagogy in curriculum teaching and learning. 
Within the TRACKIT project, which provided factual information on reasons, uses and 
methods for graduate tracking, the main data collection methods included a survey of national 
rectors’ conferences and individual HEIs, conducted in 31 countries; expert interviews and 
focus groups; and site visits in 11 European countries to 23 HEIs and other relevant 
organizations (Gaebel et al. 2012). Among other benefits, the results of this project indicated 
that tracking is useful for overall institutional development (including provision of learning but 
also student support sevices), benchmark with other universities, assessing the impact of 
educational reforms and, thus, support processes of institutional leadership and quality 
assurance. The results of this project offer another perspective on the HEI practices that can 
contribute to better graduate employability. Specifically, it is not only the curriculum content 
and the implementation of adequate pedagogical aspects that is important, but also the 
monitoring and evaluation of their provision and the usage of these results for improvements. 
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In the process of monitoring and evaluation of certain higher education practices, data collected 
through graduate survey provide valuable inputs. 
Most recently, the already mentioned EUROGRADUATE feasibility study was conducted, 
with the main aim of exploring whether a sustainable study on Europe’s higher education 
graduates could be established (Mühleck et al. 2016). The research findings showed that, 
following the REFLEX survey (done in 2005) and the HEGESCO survey (done in 2008), there 
were few studies covering high numbers of European countries, and the available data on 
graduates’ employability from existing databases (census data) were limited in some variables 
and insufficient for monitoring and analysing the career development of higher education 
graduates (Ryška & Zelenka 2015). Moreover, the results showed that European countries’ 
approaches to studying graduates’ careers are heterogeneous and that, although many countries 
have a tradition of national-level graduate surveys, there is no consistency in their methods of 
collecting these data (Mühleck & Hauschildt 2015). On the other hand, the results illustrated a 
strong consensus among higher education stakeholders regarding the need for a unique 
European Graduate Survey that should “provide insights and results directly relevant to 
developing policy measures and steering higher education” (Grabher et al. 2015, p. 3). Like the 
findings of the TRACKIT project, the results of the EUROGRADUATE study indicate the need 
for strategic planning processes that would lead to better quality of service for supporting 
graduate employability within HEIs. This could be achieved using information from graduate 
surveys, which serve as both the evaluation mechanisms for many higher education practices 
and the inputs for new actions and improvements to those practices.  
The results of several projects conducted on the international level also contribute to this topic 
and have implications for the research within this thesis. A draft from the Global Graduate 
Employability Research project presents the results of 700 survey responses submitted by 
students, graduates, employers, higher education teachers and career development 
professionals, mostly based in Australia (Kinash et al. 2014). The results indicate 12 different 
strategies that increase graduates’ employability: final semester projects, career advice and 
employment skill development, engaging in extra-curricular activities, international exchanges, 
mentoring, attending networking or industry information events, part-time employment, 
developing graduate portfolios, profiles and records of achievement, membership/engagement 
in professional associations, social media/networks, volunteering/community engagement and 
work experience/internships/placements. Each of these is perceived as more or less important 
from the perspectives of each of the four main groups of stakeholders: students, graduates, 
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higher education personnel and employers (Kinash et al. 2014). These results serve as a good 
basis for the development of initial key process areas and practices for increasing graduates’ 
employability within HEIs for the maturity model for supporting higher education graduates’ 
early careers.  
Insights from members of another relevant stakeholder group, as represented by 414 career 
advisory staff members from institutions in 25 countries, offer a similar perspective on the 
actions necessary for enhancing graduates’ employment capabilities, evident in the key 
recommendations from The International Graduate Insight Group Ltd. (i-graduate) research on 
supporting graduate employability within HEIs (2011, pp. 7-9):  
• Ensuring a common understanding of the definition of employability among all 
stakeholders, which can be achieved by including graduate employability as an 
institutional strategy; 
• Raising students’ awareness of their own responsibilities in developing their 
employability potential; 
• Involving academic staff in the development and delivery of employability skills within 
the curriculum; 
• Engaging both prospective students and alumni; 
• Increasing opportunities for students to gain accreditation for employability activities 
both within and outside the curriculum by maximising the value of extra-curricular 
activities, such as volunteering; 
• Encouraging activities designed to support business development and entrepreneurship; 
• Promoting co-operative education, which involves integrating work experience, work 
placements and internships into degree programmes as core elements; and 
• Engaging with employers. 
These methods for enhancing graduates’ employability, as described from the perspective of 
career advisory staff members, more or less summarize the findings of other mentioned projects 
and provide a starting point for the research into relevant practices as part of a maturity model 
for supporting graduates’ early careers within HEIs.  
The Good Practice Report articulates the cohesive, embedded, entire-institution approaches to 
employability as one of the main four strategic national recommendations in the context of 
graduate employability and stresses the need for embedding employability, not only into 
curriculum, but in a wide spectrum of higer education practices (Kinash et al. 2016, p. 9).  
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As a summary of this subchapter, this entire-institution approach is recognized as follows: 
• Strategic planning of higher education practices aimed at supporting graduate 
employability potentital and their transition to the labour market within HEIs; 
• Improvements in curriculum design and delivery processes, including shift to student-
centred approach, involvement of pedagogical approaches that encourage students’ 
active learning, cooperation with employers in the provision of learning and teaching 
activities etc.; 
• Maintaining effective relationships with alumni, collecting information about graduate 
employment and using that information for the improvement of certain higher 
education practices and supporting quality assurance processes; 
• Provision of different student support activities, such as career related activities or 
extra-curricular activities. 
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 Chapter relevance 
This introductory chapter on graduates’ employability is important for several reasons: 
• It provides an understanding of basic terms related to graduates’ employability and their 
early career development; 
• It explained the employability of graduates as a part of the third mission of universities 
and therefore proved the unavoidable importance of the position of graduates’ 
employability within HEIs; 
• It provides insight into current developments and issues in the EU and elsewhere 
through a review of several project results and their implications for the research 
conducted within this thesis and, finally, 
• It indicates the important role of HEIs in graduates’ employability. 
To further develop the strategic framework and maturity model presented within this thesis, the 
most important implications for higher education systems are those drawn from current 
practices of graduate career tracking and project results, which can be summarized as follows: 
• To balance scientific and professional skills in education programmes; 
• To address development of both hard and soft skills through the curriculum; 
• To pay attention to the development of entrepreneurial skills; 
• To use both traditional and innovative modes of teaching and learning, such as student-
centred and problem-solving learning; 
• To provide students with more work-related experience and internships during their 
studies; 
• To establish better links with employers; 
• To establish and maintain effective networks with alumni; 
• To provide students with extra-curricular activities; 
• To recognize students’ informal and non-formal experiences; 
• To establish or further develop the career services within HEIs and 
• To collect data from graduates studies and use them for further development of higher 
education practices. 
It can be concluded that this chapter indicates a need for the development of a managerial tool 
to help HEIs effectively use resources like data from tracer studies to improve certain processes 
and practices in order to ensure better graduate employability. 
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3. HIGHER EDUCATION MANAGEMENT ON GRADUATES’ 
EMPLOYABILITY 
The previous subchapter on issues related to graduate employability and career development 
on the macro level indicates that HEIs play a significant and important role in preparing 
graduates for the world of work. This subchapter focuses on the mezzo level of HEIs by 
examining their role in supporting graduate employability in more detail, placing the 
employability of graduates in the context of higher education strategic management and quality 
assurance processes. 
As indicated in Chapter 2, the latest European strategies and policy documents and research 
papers emphasize the strategic role of HEIs in the preparation of employable graduates that will 
contribute to the development of society as whole. To better understand higher education as a 
service system contributing to improved graduate employability, this chapter first provides a 
description of higher education stakeholders. Afterwards, the chapter provides an overview of 
strategic planning processes within HEIs and their relation to quality assurance processes as 
important components of successfully preparing graduates to transition to the world of work 
within the higher education system.  
In his book on higher education and the world of work, Teichler (2009) claimed that the 
extensive research on the relationship between higher education and the world of work has not 
yet reached a beneficial degree of quality and that improvements are still needed (p. 17). Among 
others, he argued that it is necessary to find more convincing strategies “to measure the extents 
and the ways higher education ‘matter’ for employment and work” (p. 18). He further stressed 
that the current research on the relationship between higher education and the world of work 
provides unsubstantial guidance for decision making in higher education, proposing a need to 
improve the methods and measures for determining the importance of certain higher education 
factors for graduate employment (p. 17). To develop such models and methods, collaboration 
between researchers and practitioners is critically important, as will be done within this research 
through the set of research methods from both the rigor and the relevance cycle. Certainly, one 
of the reasons graduate employability matters is that graduates’ career success is seen as a direct 
measure of the quality of higher education.  
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Although there is a clear focus on students as the customers of higher education and particularly 
on the quality of service they receive, this service is limited largely to the process of education 
and not to its main purpose: to prepare students for their transition into the labour market. What 
can be perceived from a short review of existing quality assurance and excellence models, 
which is described in detail later in this chapter, is that very little attention has been paid to 
quality in the context of the employment of graduates once they finish their higher education. 
Another shortcoming of existing models is that they rarely connect with other stakeholders. 
Although HEIs are seen as service systems that interact with the environment, these connections 
typically refer to graduates as outcomes of the higher education system and input of the labour 
market, often failing to consider the constant collaboration with employers and other 
stakeholders in processes of quality assurance.  
One of the main conclusions is that current practices in HEI quality management require a shift 
from the traditional areas of accreditation and focus on teaching and research performance, and 
to improve approaches that place students’ teaching and learning experiences at their centre, 
but also includes the quality of administrative and service functions within HEIs (Becket & 
Brookes 2008; Firdaus 2006a). The reason for this shift lies in a fact that, of the different 
customers of higher education, students as its main customers should be given the highest 
priority. The student-centred approach considers, not only teaching and learning experiences, 
but the overall higher education experiences. This includes the provision of a wide range of 
extra-curricular activities such as student involvement in different student organizations and 
participation in student competitions, then the provision of career related activities through the 
work of career services, as well as the provision of activities related to student academic 
development. In the process of planning and delivery of such services, HEIs should include also 
the perspective from employers as the main customers of the output of higher education system, 
but as well take into account regulatives and inputs from managerial and supporting institutions 
in the system of higher education.  
Thus, there is a clear need for strategic planning related graduate employability in order to 
ensure the quality of the higher education system for all relevant stakeholders.  
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 Higher education stakeholders 
To better understand the employability of graduates in the context of higher education, it is 
important to understand higher education as a service system in which students are not only 
consumers, but also active participants and co-producers in delivery of teaching and learning 
processes, as well as the provision of different higher education services (Brenders et al. 1999; 
McCaffery 2010, p. 274). Moreover, higher education as a service system depends to a large 
extent on the needs and requirements from other stakeholders that affect higher education 
processes. 
According to Fitzsimmons, service can be defined as “a time-perishable, intangible experience 
performed for a customer acting in the role of co-producer” (Fitzsimmons and Fitzsimmons 
2008, p. 4). A service system can be considered a complex and adaptive ”value-coproduction 
configuration of people, technology, other internal and external service systems and shared 
information”, all of which work together to create value (Spohrer et al. 2007). In this system, 
when one party does something for another, the results benefit both (Maglio et al. 2009). 
Compared to some other disciplines, service science is a relatively new interdisciplinary area 
of study; it started growing around late 2004, when it was related primarily to the work of the 
IBM Research Center (Glushko 2008; Spohrer & Maglio 2008).  
Lella et al. (2012) report that, in the existing literature on service science and service systems, 
universities are among the least understood systems, even though they are very common. 
Universities can be considered service providers, and their main role is to transform students’ 
knowledge through different interactions among students and university (Spohrer et al. 2007). 
On the other hand, the definition of service clients in this case is not a simple question because 
universities manage coproduction relations among multiple clients, including students, the 
government, employers and other stakeholders. Another theory stressing the relationship 
between HEIs and the environment is the Triple-Helix thesis, which considers the university-
industry-government trifecta as a distinct system with its own mission, even if each of its 
partners also develops its own mission/differentiation (Leydesdorff 2013). To develop a 
reputation of excellence, accomplish its 3rd mission by producing higher quality graduates and 
satisfy the outcomes of all stakeholders, universities must excel in relationships with all 
stakeholders (Lella et al. 2012; Spohrer et al. 2007).  
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Among the most important elements of any given service system are the so-called stakeholders. 
Stakeholders can be defined as “influencers who have a direct or indirect stake in affecting an 
organisation’s actions, objectives and policies and can be inside or outside the organisation” 
(Aarrevaara & Dobson 2013, p. 160). Two main categories of stakeholders can be 
distinguished: internal stakeholders, which have formal roles within HEIs, and external 
stakeholders, which impact or are impacted by HEIs. Stakeholders differ in the influence they 
have over the institution, as well as in the degree of importance they represent for the institution, 
based on their power, legitimacy and degree of urgency, as can be found in the overview of the 
previously conducted empirical research related to HEIs’ stakeholders presented in the work of 
Alves et al. (2010). In the context of graduate employability, the following stakeholders can be 
identified as the most important: government, students, employers, higher education personnel 
(managers, teaching and non-teaching staff), alumni and different supporting institutions.  
This subchapter presents a short description of the different stakeholder groups that are 
generally applicable to every higher education system in the context of enhancing graduates’ 
employability. 
Internal stakeholders of the higher education system: 
• Students – As has already been mentioned, students are not only customers of higher 
education processes, but also active participants who interact with the processes of 
service delivery. For this reason, HEIs should focus on improving students’ experiences 
throughout the student lifecycle, from pre-entry through graduation to the alumni period 
(McCaffery 2010, p. 274; European Commission/EACEA/Eurydice 2014). However, 
some research results show that students’ influences within HEIs are evident only in 
their evaluations of teaching, without evident impact to other aspects of institutional 
management (Aarrevaara & Dobson 2013, p. 170). 
• Institutional managers – Institutional managers in the context of HEIs include rectors 
and vice-rectors at the university level and deans and vice-deans at the level of 
individual faculty (as well as the equivalents of these positions in different higher 
educational systems). Since strategic and policy documents at the EU level (Chapter 2) 
push HEIs towards certain reforms in order to improve their performance and overall 
quality in supporting students’ transitions to the world of work within HEIs, institutional 
managers as key players at the strategic level of HEIs, have the tough task of achieving 
set goals.  
 39 
 
• Teaching staff – The literature refers to teachers as academics with one of the primary 
roles within higher education in training students for their future career (Pavlin et al. 
2013, p. 63). With respect to this primary role, teachers may be considered among the 
most important stakeholders having a direct impact to the development of gradute 
employability skills through the provision of learning and teaching activities. 
• Non-teaching staff – In addition to teaching staff, who have a direct impact on the 
employability of graduates, the task of producing employable graduates also falls, in an 
indirect way, to the other professionals in higher education, such as career service 
officers, career counsellors, alumni officers, librarians, professionals in charge of 
university-business cooperation, etc. 
External stakeholders of the higher education system: 
• Government – National governments are the principal funding providers for most HEIs 
in most European countries; therefore, they represent some of the most important 
external stakeholders of HEIs.  
• Industry/Employers – Within the Triple-Helix Model (Leydesdorff 2013), industry is 
considered, together with government, the most important stakeholder in higher 
education. The reason for this stems very clearly from the identification of industry as 
the main consumer of higher education systems’ final “product”: graduates entering the 
labour market.  
• Regulatory and supporting institutions – This category includes all institutions whose 
work affects HEIs, such as accreditation and quality assurance agencies, which lay down 
certain rules and activities that the HEI has to respect. It also includes different non-
governmental organizations at the national and international levels whose core work 
involves higher education, such as the European University Association (EUA), the 
European Association of Institutions in Higher Education (EURASHE), the University-
Business Cooperation Network (UIIN), the Institute for Educational Development 
(IRO) in Croatia, etc. Through their work, these institutions contribute to the 
development of higher education policies and practices; however, their 
recommendations and activities are not obligatory for HEIs.  
• Alumni – The former students of a given HEI collectively represent a valuable 
stakeholder and partner capable of providing important information related to the 
improvement of higher education practices through graduate studies. 
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Based on the above description of the main internal and external stakeholders of the higher 
education system, the author proposes the HEI stakeholder map shown in Figure 3, which 
places higher education within the broader context of a society influenced in different ways by 
graduates, as the outputs of the higher education service system. With respect to the recognized 
need for the development of models and methods for determining the importance of certain 
higher education determinants for graduate employability in collaboration with researchers and 
practitioners, representatives of all the described stakeholder groups will be involed in the 
development of maturity model for supporting graduates’ early careers described in Chapter 6 
(Empirical research). 
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Figure 3. Higher education stakeholder map 
 
 42 
 
 Higher education management and graduates’ employability  
The literature shows that the term management is relatively new in higher education, dating 
back to the 1960s when it was first used to refer to institutional planning. By contrast, 
governance and leadership in higher education refer to the processes of institutional decision-
making and policy development. Accordingly, governance involves setting conditions for 
university managers, influencing decisions and guiding people, while management is 
responsible for the operationalization of plans and the achievement of goals according to 
government-approved policies and procedures (McCaffery 2010, pp. 34-41; Taylor & De 
Lourdes Machado 2006). Therefore, it is not surprising that the literature on higher education 
management often uses and interchanges terms like strategic planning and decision-making.  
3.2.1. Strategic planning processes in higher education 
Strategic planning can be defined as “a set of concepts, procedures, and tools designed to help 
leaders, managers, and planners think, act, and learn strategically” in achieving organizational 
missions and goals (Bryson 2004, p. 15). It also refers to the “disciplined effort to produce 
fundamental decisions and actions that shape and guide what an organization (or other entity) 
is, what it does, and why it does it” (Bryson 2004, p. 6).  
Strategic planning arises from the business sector and refers to continuous and systematic 
planning processes that, in the long term, lead to successful business results. Divjak and 
Begičević Ređep (2016, p. 74) claim that HEIs take responsibility for their work and 
development and that, therefore, even 30 years ago, they began to apply theories and practices 
of strategic planning and strategic decision making taken from the business sector. Although 
this approach has yielded some positive results, higher education has a number of specific 
characteristics that make it necessary to not only adapt approaches taken from the business 
sector, but also develop new models of strategic decision-making specific to higher education, 
in order to better align institutions with their external environments, help them accomplish their 
mission and set goals and create expected public value (Divjak and Begičević Ređep 2016, p. 
74). In her book on strategic planning in higher education, Hinton (2012)  pointed that, in the 
beginning, strategic planning in higher education was viewed as “a tool to articulate institutional 
mission and vision, help prioritize resources, and promote organizational focus” (p. 7). Several 
applications of strategic planning in higher education can be found in the literature (i.e. Kahveci 
et al. 2012; Luhanga 2010; Tohidi et al. 2010); however, these are based primarily on examples 
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of the application of strategic planning to concrete higher education systems, rather than on 
methodologies of how to apply strategic planning in general. Moreover, these examples do not 
address strategic planning of graduate employability within HEIs in particular. 
Strategic planning is usually observed through the strategic management cycle, which generally 
consists of three phases: 1) strategy formulation, 2) strategy implementation and 3) strategy 
evaluation (Byars et al. 1996, p. 6). The Higher Education Funding Council for England 
(HEFCE) also proposes a three-step planning process, which involves: 1) planning as 
generating ideas and analyzing plan, 2) documenting the plans, and 3) implementation of set 
plans and monitoring of their progress in order to adapt future strategies (Higher Education 
Funding Council for England [HEFCE] 2000, pp. 6-7). 
As has already been elaborated, strategic planning is closely related to strategic decision-
making, a process that determines strategic planning processes. Divjak & Begičević Ređep 
(2015) propose a four-step strategic decision-making cycle, which follows the so-called 
Deming PDCA (plan-do-check-act) cycle through the following phases: 1) identification and 
research of the problem, 2) design of decision-making methodology, 3) implementation and 
monitoring of the strategic decision and 4) evaluation of the effects of the strategic decision. A 
parallel can be done with the three phases of strategic management cycle proposed by Byars et 
al. (1996, pp. 6-7), including strategy formulation, strategy implementation and strategy 
evaluation; namely, the strategy evaluation phase comprises both monitoring progress (check) 
and initiating corrective action (act) and, thus, can be said to follow the same steps as the 
Deming cycle.  
It can be concluded that the four phases of Deming cycle provide a common basis for the 
processes of strategic planning within HEIs, including: 1) planning of practices and activities, 
2) implementation of activities according to the set plans, 3) evaluation and monitoring of 
conducted activities and 4) analysis of the results from monitoring phase and discussion about 
potential improvements that should be included in new cycle of strategic planning. Here, it is 
important to stress that this cycle of strategic planning is iterative and the results of the last step 
(continuous improvement) provide inputs for the initial (planning) phase of a new strategic 
planning cycle. Moreover, different higher education stakeholders should be consulted in 
different phases of strategic planning related to graduate employability within HEIs.  
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In addition to the four phases of strategic planning and decision-making, it is also important to 
understand the different levels of strategy that should be covered within the process of strategic 
planning. Strategy is another term in management theory that can be explained and understood 
in different ways. In general, an organizational strategy is essential for guiding strategic 
decisions, stimulating coordination within different HEI organizational units and increasing 
motivation of all employees through aligning the three main organizational elements: aims, 
capabilities and opportunities (McCaffery 2010, pp. 97-99). Strategy, as a main term related to 
strategic planning, can be observed, according to Rademakers, at five levels, from the most 
broad at the top to the more specific at the bottom, described as follows: 
• “Strategic vision – Rough sketch of desired long term future 
• Strategic guidelines -  Broad principles setting general direction 
• Strategic framework -  Outline of main objectives and initiatives 
• Strategic roadmap – General plan of targets, actions and roles 
• Strategic blueprint – Comprehensive plan detailing most activities“ (Rademakers, 
2014. p. 22)
In order to be successful in preparing graduates for their transition to the labour market, HEIs 
must first refer to graduates’ employability in their strategic visions. Some universities, such as 
the University of Edinburgh (University of Edinburgh 2012), address the employability of 
graduates in their strategic plans, but it is not unusual for universities to have separate strategies 
related to graduates’ employability (Edge Hill University 2013; University of Bradford 2012a; 
University of Hull 2011; University of Kent 2013).  
Hinton (2012, p. 7) elaborates that many early strategic planning efforts within higher education 
produced documents that described an institution, but did little to motivate a process of the 
strategy implementation. Over years, the situation changed little. Today, it is still possible to 
find several different strategic plan documents for different HEIs, but few tools and little 
information on the implementation and success of these strategic plans. Shah and Nair (2014) 
argue that the literature on the development and implementation of strategies in universities is 
limited. As one of the reasons for strategy implementation failure, Alexander (in Kalali et al. 
2011) highlights the lack of proper models to guide managers in the effective strategy 
implementation, while Divjak (2016) reported the lack of higher education leaders’ knowledge 
and skills on strategic planning and leadership. Hinton concluded that, spending time on the 
development of comprehensive strategic plans that are never implemented results in frustration 
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among the staff and faculty working on the plans, ultimately creating internal environments 
with negative attitudes toward strategic planning (2012, p. 8). 
Therefore, this research focuses on strategic guidelines and a strategic framework that should 
help HEIs define more specific targets and actions in the form of a strategic roadmap and 
blueprint. As a proper tool for supporting the implementation of the strategic framework, the 
author recognizes maturity models that focus on organizational capabilities as one of the main 
elements of strategy, which will be explained in more detail in Chapter 5. Furthermore, this 
focus on institutional capabilities leads to another managerial term: performance. Ten years 
ago, performance management was a relatively novel phenomenon within higher education, 
understood as “a method of connecting organizational objectives to the people who are there to 
carry them out”; this definition emphasized processes instead of systems (McCaffery 2010, pp. 
162-163). In keeping with this perspective, it can be concluded that the maturity model for 
supporting graduates’ employability should contribute to improving the performance of HEIs 
in the context of enhancing graduates’ employability and, consequently, realizing the third 
mission of universities.  
3.2.2. Benefits of strategic planning of graduates’ employability in higher 
education 
As a short conclusion of the subchapter on strategic planning within HEIs, it is useful to stress 
some of its benefits. In the context of enhancing graduates’ employability within higher 
education, a parallel with the benefits of strategic planning (Bryson 2004, pp. 11-13) can be 
described as follows:  
• Promotion of strategic thinking, acting and learning – In planning support for graduate 
employability, this promotion refers especially to engaging in continuous conversations 
with HEIs’ internal and external stakeholders, as proposed within Figure 3, in order to 
gather information about the internal and external environment that could be used for 
further improvement of different HEIs practices. 
• Improved decision making – When it is part of strategic planning, decision-making 
focuses on crucial issues and helps organizations clearly formulate and communicate 
their strategic intentions to the relevant stakeholders. In order to organize all relevant 
elements of the higher education system to support graduates’ employability, strategic 
planning helps to make relevant decisions at the institutional level about practices that 
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are most important for enhancing graduates’ employability and communicate them to 
relevant stakeholders. 
• Enhanced organizational effectiveness – The employability of HEIs’ graduates, as an 
aspect of strategic planning, can help HEIs direct all relevant resources in the necessary 
direction (e.g. to organize processes of systematic data collection on graduates’ 
employability and use the collected data for appropriate actions to support graduates’ 
employability capabilities during their studies).  
• Enhance effectiveness of broader societal systems – The skills and knowledge of 
graduates in the process of transitioning from higher education to the labour market are 
the main outputs of HEIs, which contribute to creating public value and to the broader 
societal system by producing skilled graduates in response to labour market demand. 
• Benefit the people involved – If all the employers and stakeholders are striving for the 
same goal (in this case, producing graduates with the desired knowledge and skills), 
according to very clear objectives and guidelines, they will be more successful in their 
performance and, consequently, in achieving the set goals. They will also be more 
satisfied if they know what is expected of them.  
While strategic planning is not a substitute for strategic thought, action and learning, it is useful 
for improving them, which is one of its most obvious benefits (Bryson 2004, p. 15). The 
presented benefits of strategic planning in higher education appear to present a good answer to 
the mentioned issues related to ensuring graduates’ employability.  
 Quality assurance processes in higher education 
After elaborating on the processes of strategic management, this subchapter explores in more 
detail the quality assurance processes that exist in higher education and their importance for 
supporting graduates’ employability. It also illustrates the connection between strategic 
management and quality assurance in the context of higher education. 
The term quality is highly related to the term excellence, which refers to something outstanding 
that is distinguishable from normal expectations or that has “a quality that surpasses a defined 
threshold in a particular field” (Brusoni et al. 2014, p. 22). In the context of higher education, 
due to the prevalence of different viewpoints, there is no single, unique definition for either 
quality or excellence. One of the main reasons quality in HEI is so challenging is that quality 
has different meanings for different stakeholders and can be considered a multi-dimensional 
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construct (Becket & Brookes 2008). In the EHEA, quality assurance is considered a 
developmental process that involves the use of different approaches and methods (Brusoni et 
al. 2014, p. 33). This is in line with the findings of Hasan & Al-Kassem (2014) who stress that 
the definitions of quality faces transitions over time based on changes to customers’ needs and 
demands. It is, therefore, very challenging to reach a consensus among all stakeholders on 
which measures and indicators are the most important for measuring higher education quality 
and, consequently, excellence. 
Harvey and Green (in Harvey & Knight 1997, p. 2) proposed five different ways of thinking 
about quality: 1) quality as exceptional, 2) quality as perfection or consistency, 3) quality as 
fitness for purpose, 4) quality as value for money and 5) quality as transformation. Quality as 
fitness for purpose is related to the customer and seems to pose certain challenges in the context 
of higher education, which can be seen as a service system involving different stakeholders and 
consisting of inputs, transformation processes and outputs. The last of these comprises both 
tangible and intangible outputs, as well as value additions that also refers to graduate 
employment (Becket & Brookes 2008). Schindler et al. (2015) provided strategy for defining 
quality by specifying indicators that reflect desired inputs and outputs which, in the higher 
education, comprises four main categories: administrative indicators, student support 
indicators, instructional indicators and student performance indicators. All of these will be, to 
some extent, incorporated in the development of strategic framework and maturity model for 
supporting higer education graduate employability within the empirical research (Chapter 6).  
In the European higher education system, quality assurance processes seem to be well 
developed. The EHEA was established in 2010 on the 10-year anniversary of the Bologna 
process to ensure a more comparable and compatible system of higher education in Europe 
through actions related to curriculum reform, quality assurance, recognition, mobility and social 
dimensions (European Higher Education Area 2010; European Union 2015b). The work of the 
EHEA is closely connected with the work of the ENQA, which was established in 2000 for the 
main purpose of promoting quality assurance in European higher education. In some of its latest 
publications (Bach et al. 2014; Brusoni et al. 2014), the ENQA has stressed the need for 
improvements in the higher education area, due to the move towards a more knowledge-based 
economy and a more competitive labour market environment in which higher education 
graduates search for their first employment. Since 2005, ENQA has published, together with 
several partner institutions (European Association for Quality Assurance in Higher Education, 
European Students’ Union, European University Association, European Association of 
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Institutions in Higher Education, Education International, BUSINESSEUROPE, European 
Quality Assurance Register for Higher Education), several versions of its Standards and 
Guidelines for Quality Assurance in the European Higher Education Area (ESG), the latest of 
which was released in May 2015 (European Association for Quality Assurance in Higher 
Education [ENQA] et al. 2015). This document stresses that quality assurance in HEIs should 
consider the needs and expectations of not only all students, but also other stakeholders and 
society, through the processes of internal and external quality assurance. The standards for 
quality assurance proposed by the ENQA are divided into three parts: internal quality assurance, 
external quality assurance and quality assurance agencies. For the purpose of this thesis, most 
relevant are the internal quality assurance standards, which include: 
1) Policy for quality assurance 
2) Design and approval of programmes 
3) Student-centred learning, teaching and assessment 
4) Student admission, progression, recognition and certification 
5) Teaching staff 
6) Learning resources and student support 
7) Information management 
8) Public information 
9) On-going monitoring and periodic review of programmes 
10) Cyclical external quality assurance. 
For each of these 10 standards, there are also guidelines for quality assurance, which will be 
considered as a basis for the development of the strategic framework and maturity model, as 
elaborated later in Chapter 6 within the description of key process areas.  
3.3.1. Relationship between quality assurance and strategic planning 
Quality assurance within higher education can hardly be observed as separate from strategic 
planning because it is also among most important tasks at the level of higher education 
governance and leadership. The most direct relationship is evident from the quality assurance 
cycle, which contains steps equivalent to the strategic planning processes based on the Deming 
cycle, and which is, in the context of the implementation of quality assurance in vocational 
education and training institutions, described by the National Commission for Further and 
Higher Education as follows:  
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• “Planning: Set up clear, appropriate and measurable goals and objectives in terms 
of policies, procedures, tasks and human resources. 
• Implementation: Establish procedures to ensure the achievement of goals and 
objectives (e.g. development of partnerships, involvement of stakeholders, 
allocation of resources and organisational/operational procedures). 
• Evaluation: Design mechanisms for the evaluation of achievements and outcomes 
by collecting and processing data in order to make informed assessments. 
• Review: Develop procedures in order to achieve the targeted outcomes and/or new 
objectives. After processing feedback, key stakeholders conduct the discussion and 
analysis in order to devise procedures for change.” (National Commission for 
Further and Higher Education [NCFHE] 2013, p. 12) 
Similarly, the quality assurance framework for further education and work-based learning 
(Education and Training Inspectorate [ETINI] 2015, p. 2) also proposes a cycle of activities 
related to self-evaluation and quality improvement planning, which includes the following 
steps: 1) self-evaluation report and quality improvement plan, 2) implementation of the quality 
improvement plan, 3) review of progress and effectiveness of actions from previous quality 
improvement plans and 4) self-evaluation of current provision. 
In the context of processes and practices, as the main units of observance within the higher 
education management system, it can be said that strategic planning following the plan-do-
check-act steps also ensures process quality. Therefore, the maturity model developed within 
this thesis and its incorporated plan-do-check-act steps can be used not only as a strategic 
framework, but also as a quality assurance tool within HEIs.  
To provide a better understanding of the different quality assurance models used in higher 
education, together with their positive and negative characteristics in the context of ensuring 
graduates’ employability, the next subchapter presents a short overview of the quality assurance 
models applied to the higher education system.  
3.3.2. Quality models used in higher education 
Although there are numerous models and various approaches for quality in higher education, 
the literature on quality models and definitions of quality in higher education indicates that 
there is still no consensus concerning the best way to define, manage and measure quality in 
higher education (Becket & Brookes 2008; Schindler et al. 2015). The latest developments in 
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quality assurance in the EHEA, as evident from the work of ENQA, indicate that there is still a 
clear need for the development of higher education quality management systems. Similary as 
with the strategic planning, quality assurance processes in higher education also have 
background in business sector, as evident from a large number of business quality models used 
for assesing higher education quality. However, some approaches of developing the quality 
models particulary for higher education can also be found in the literature. The review of 95 
articles published in 19 journals between 1996 and 2006 provided by Becket & Brookes (2008; 
Brookes & Becket 2007) extracted several different quality management models applied in 
higher education or developed particulary for higher education. Some of the most relevant 
models in the context of this thesis are described in the following subchapters. 
3.3.2.1. Business models for quality assurance used in higher education 
Since students’ learning is recognized as a main product of HEI, several quality models have 
been developed that consider students’ learning as a central construct, but are still based 
primarily on business models (Becket & Brookes 2008).  
There are several different scales to measure service quality, each of which has a different 
approach concerning what to measure. For example, SERVPERF considers only the customer’s 
perception of service quality, SERVQUAL compares the customer’s perception of the received 
service with expectations and the evaluated performance scale measures the gap between the 
actual and ideal performance of a feature (Firdaus 2006a). The SERVQUAL scale, developed 
by Parasuraman et. al. consists of five dimensions: reliability, empathy, responsiveness, 
assurance and tangibility and is a widely used scale for assessing different aspects of higher 
education quality and students’ satisfaction with higher education as a service (Çerri 2012; 
Clewes 2003; Yousapronpaiboon 2014). 
Another group of models used to assess higher education quality are based on total quality 
management (TQM) procedures, which aim to improve organizational performance and 
customer satisfaction. In general, the TQM concept considers a long planning period, including 
the preparation and execution of annual quality programmes and taking into account all 
organizational procedures and principles and ensuring commitment of all employees, with the 
final goal of improving organizational performance, accomplishing the desired visions and 
customer satisfaction levels of HEIs (Asif et al. 2013; Hasan & Al-Kassem 2014; Ho & Wearn 
1996). Ho & Wearn (1996) recognized that, by respecting the principles of TQM, an 
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organization could improve its effectiveness, efficiency, cohesiveness, flexibility and 
competitiveness. To assist in the successful accomplishment of goals, critical success factors 
are crucial. In the literature, different sets of critical success factors and related items in higher 
education can be found, including management/leadership, customer satisfaction and 
involvement, process management, human resource management, supplier 
involvement/partnership, training and learning, strategic quality planning, continuous 
improvement, benchmarking etc. (Asif et al. 2013). Hasan & Al-Kassem (2014) describe three 
generic approaches to TQM in higher education, as follows: 1) a customer focus, with a basis 
in staff development, in order to encourage students’ preferences and self-reliance; 2) a staff 
focus, in order to respect all institutional procedures, rules and priorities; and 3) a focus on 
service agreement positions. As is the case with the SERVQUAL, one of the most important 
uses of TQM in education also considers students as the customers of educational services and 
assesses their satisfaction with educational processes. However, Asif et al. (2013) recognized 
that certain problems with the implementation of TQM become evident when taking into 
consideration a broader perspective of HEI customers, including such key stakeholders as 
employers, supporting institutions and government, but those could be overcome by taking into 
consideration the views and requirements of different stakeholder groups.   
Except the TQM principles, some authors also recognized that the implementation of HEI 
quality assurance mechanisms in compliance with ISO 9001 standards and European 
Foundation for Quality Management (EFQM) Excelence Model, via their process-based 
approach to management, is particularly common (Kasperaviciute 2013; Moldovan 2012; Rosa 
et al. 2012). The EFQM Excellence Model consists of nine criteria divided between enablers 
(leadership, people, strategy, partnership & resources and processes, products & services) and 
results (people results, customer results, society results and business results), where enablers 
define what organizations do to achieve excellence and results cover what organizations have 
already achieved (European Foundation for Quality Management [EFQM] 2015). The EFQM 
has been applied to a wide range of organizations, including several higher education systems 
(Arjomandi et al. 2009; Spasos et al. 2008;  Tari & Madeleine 2010). Calvo-Mora et al. (2006) 
analyzed the relationships among EFQM enablers in the context of managing HEIs, thereby 
splitting process management into educational, research and administrative processes. Findings 
from research on HEIs’ motives to apply EFQM conducted by Kasperaviciute (2013) show that 
their main external motives are market competitiveness and the satisfaction of stakeholders’ 
needs (one of which also involves producing more qualified employees), while their internal 
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motives are related to improving performance (e.g. in academic and administrative processes). 
Based on the EFQM, the results of Development of Accreditation in Engineering Training and 
Education (DAETE) project propose a self-assessment matrix for continuing and professional 
education, with five levels of evolutionary stages, as follows:  
 
• Level 1 (no processes): Quality depends solely on the individual  
• Level 2 (basic processes): Process awakening  
• Level 3 (intermediate processes): Vision through processes, professionalization and 
a guarantee of quality  
• Level 4 (sophisticated processes): Systematic assessment and improvement of 
processes  
• Level 5 (excellent processes): Aiming for external excellence (Markkula et al. 2011, 
pp. 12-13) 
This model provides a kind of connection with maturity models because it contains evolutionary 
stages, which can be understood as maturity levels.  
Another leadership and performance management framework adopted in the educational sector 
is known as the Baldrige Excellence Framework (Baldrige Performance Excellence Program 
2016). This framework includes the following seven critical areas for performance excellence: 
1) leadership, 2) strategy, 3) customers, 4) measurement, analysis and knowledge management, 
5) workforce, 6) operations and 7) results.  
The balanced scorecard (BSC) is an approach originally proposed by Kaplan and Norton (1992) 
that allows managers to observe their organizations from four interconnected perspectives: the 
customer perspective, the financial perspective, the innovation and leadership perspective and 
the internal business perspective. Although it is initially proposed for profit organizations, a 
BSC for non-profit organizations, including an adaptation for education institutions, has 
recently been proposed. Al-Hosaini & Sofian (2015) recognized that the purpose of using a 
BSC for non-profit organizations is in “improving performance effectiveness and enhancing 
service value for their customers”, while the purpose of using one for profit organizations is 
mainly to achieve target financial results. A review of BSC usage in HEIs provided by Al-
Hosaini & Sofian (2015) shows that the four standard perspectives of the BSC (financial, 
customer, internal business process and learning and growth) can be applied to HEIs as well, 
as long as the financial perspective is switched with the customer perspective or another non-
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profit perspective, such as community participation, innovation, strategic partnership and 
scientific research excellence. Chalaris and Poustourli (2012) offered another example of the 
application of the BSC to higher education, with the following modifications from the original 
BSC: the financial perspective is replaced by the teaching and research work perspective, the 
customer perspective is replaced by the students and partners perspective (the customers of 
HEIs), the learning perspective is replaced by the human and financial resources perspective, 
and the internal processes perspective remains the same.  
3.3.2.2. Business models for quality assurance adapted for higher education  
Though many business models for quality assurance are used in higher education systems, the 
literature also recognizes the adaptation of some business models to ensure a better fit with the 
characteristics of these systems.  
Taking into account the five gaps recognized in TQM, all relevant stakeholders and the concept 
of higher education as a service, Ho and Wearn (1996) developed the TQM model of Excellence 
for higher education (HETQMEX) which is aimed at improving the higher education customer 
satisfaction. HETQMEX is based on fundamental concepts of service quality: five-S 
(structurize, systemize, sanitize, standardize, self-discipline), marketing and education quality 
control, quality control circles, ISO 9000, total preventive maintenance and TQM.  
Based on SERVPERF and SERVQUAL, Firdaus (2006b) created Higher Education 
PERFormance-only (HEdPERF), a performance-based measurement scale for assessing 
specific determinants of service quality within higher education systems. The HEdPERF scale 
contains the following six dimensions: non-academic aspects, academic aspects, reputation, 
access, programme issues and understanding. The moderating scale of HEdPERF–SERVPERF 
represents a combination of the dimensions of HEdPERF and SERVPERF and assesses: non-
academic aspects, academic aspects, reliability and empathy (Firdaus 2006a).  
Another model adapted for HEIs, the higher education quality assessment model (HEQAM), 
consists of eight main objectives: curriculum, staff, career prospects, infrastructure, e-services, 
library services, administrative services and location (Noaman et al. 2013). This last model 
provides a good connection with the recognized elements relevant for the employability of 
students.  
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Finally, a recent review of the different existing HEI quality models and factors influenting 
service quality in higher education resulted in the proposal of six main factors contributing to 
perceived service quality in higher education: physical aspects, reliability, competence, 
personal interaction, course structure and policy (Prasad & Jha 2013). 
 Chapter relevance 
 
From Chapter 3, it can be concluded that a more systematic and strategically oriented approach 
for enhancing the employability of graduates is needed within HEIs and in relation to relevant 
stakeholders. Since this need was first recognized from the literature on graduate employability, 
it was important to observe higher education as a service system with a certain role in society 
and to elaborate from this point of view.  
Quality of higher education is a topic of interest from both the scientific and professional point 
of view. Although there is an evident work from different authors on the adaptation of existing 
or the development of new quality assurance models for the system of higher education, some 
limitation can still be recognized. From the presented short review of different quality models 
most commonly used in higher education systems, it can be concluded that none is focused 
particulary on the employability of graduates. Instead, it is clear that, though these models focus 
on students as customers of higher education systems, they are usually very broad and 
comprehensive in terms of the HEI elements they cover. Even though there is a recognized need 
for a student-centred approach in quality assurance, none of the described models put focus on 
graduate employability as a main outcome of higher education service system; instead, the focus 
is more on the student learning and teaching experiences and other elements of higher education 
service quality. Those certainly affect graduate employability potential to some extend but more 
extensive connections with relevant stakeholders, especially the employers as the main 
consumers of higher education output, are missing. Moreover, existing models mainly focus on 
measuring the current service quality, without providing guidelines for potential improvement. 
However, the ESG is the widely accepted among HEIs in European countries for ensuring their 
internal and external quality assurance. The limitation of ESG is recognized primary in the lack 
of more explicit focus on careers services and different extra-curricular activities as important 
for supporting graduates employability. Moreover, the ESG does not provide description of 
maturity levels for certain practices that could be used by HEIs as guidelines for improvement. 
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Therefore, the author recognized a need for development of model with the following 
characteristics: 1) the model focuses on enhancing graduate employability potential within 
HEIs, 2) the model consists of HEIs’ practices that contribute to the development of graduates’ 
employability skills, 3) the model provides guidelines for improvements of the current levels 
of institutional capabilities, 4) the model connects processes of strategic planning and quality 
assurance within HEIs. Based on these assumptions, the author further elaborates the 
development of a maturity model for supporting graduate employability within HEIs within the 
scope of this thesis in Chapter 5. 
Therefore, the main implications of this chapter can be summarized as follows: 
• The chapter presents a stakeholder map for the higher education system, along with 
descriptions for each stakeholder in the context of graduate employability. This 
stakeholder map provides an important basis for further empirical research within the 
empirical part of this thesis. 
• The chapter referred to the processes of quality assurance and strategic planning, which 
should be the drivers of actions to improve capabilities of higher education practices 
that contribute to enhancing graduates’ employability. 
• This chapter presents the benefits of strategic planning in higher education related to 
the employability of graduates, together with a brief description of strategic planning 
processes and related issues in higher education. 
• This chapter provides an overview of different models used for quality assurance in 
higher education and indicates their shortage in focusing to the student employability.   
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4. GRADUATES’ EMPLOYABILITY IN THE FIELD OF ICT 
As indicated in the Introduction, the strategic framework and maturity model developed within 
this thesis focus primarily on the education of ICT graduates. After considering employability 
in general and further narrowing the focus to the role of HEIs in preparing graduates for the 
world of work in the previous chapters, this chapter elaborates in more detail the issues and 
challenges related to the education and employability of ICT graduates. First, a short definition 
of the ICT sector and ICT professionals is provided, as used for the analysis of ICT labour 
market.  
As stated in the IS 2002 report “Model Curriculum and Guidelines for Undergraduate Degree 
Programs in Information Systems” (Gorgone et al. 2002, p. 10), the information systems related 
fields of academic studies have a huge variety of different names, including Information 
Technology, Information Systems, Information Technology Systems, Computer Information 
Systems, Management Information Systems, Business Information Systems, Information 
Management, Informatics, Information Science, Information, etc.  
As a result of the European e-skills forum, three main categories of e-skills were defined: ICT 
practitioners skills, ICT user skills and e-Business skills. The research within this thesis is 
focused on graduates’ possession of ICT practitioners’s skills, defined as:  
…the capabilities required for researching, developing and designing, managing, the 
producing, consulting, marketing and selling, the integrating, installing and 
administrating, the maintaining, supporting and service of ICT systems (European 
Commission 2004, p. 5), 
and e-Business skills defined as:  
…the capabilities needed to exploit opportunities provided by ICT, notably the Internet, 
to ensure more efficient and effective performance of different types of organisations, 
to explore possibilities for new ways of conducting business and organisational 
processes, and to establish new businesses (European Commission 2004, p. 5)  
A widely accepted definition of the European ICT sector, defined according to the Organisation 
for Economic Co-operation and Development (OECD), shows that ICT comprises both the 
sectors of (European Commission 2014, p. 2):  
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• ICT manufacturing (manufacture of electronic components and boards;  computers and 
peripheral equipment, communication equipment, consumer electronics; magnetic and 
optical media) and  
• ICT services (wholesale of computers, computer peripheral equipment and software; 
wholesale of electronic and telecommunications equipment and parts; software 
publishing; telecommunications; computer programming, consultancy and related 
activities; data processing, hosting and related activities; web portals; repair of 
computers and communication equipment).  
The term information industries can also be found in the analyses provided by OECD, including 
the manufacture of computer, electronic and optical products and the information and 
communication services (publishing activities, audiovisual and broadcasting activities, 
telecommunications, and IT and other information services) (OECD 2015, p. 25). However, it 
is important to stress that ICT specialists find their employment in many other sectors. The 
statistics show that 55% of ICT practitioners work in user industries, rather than in the ICT 
industry itself (European Commission 2012a) and therefore indicate the important contribution 
of the ICT sector to the overall economic growth. 
For the purpose of this thesis, it is important to emphasize the focus on graduates in the field of 
ICT in the context of the development of a strategic framework and maturity model for 
supporting graduates’ early careers that consider the following: 
• Research in higher education practices contributing to the employability of graduates 
will be conducted at four European HEIs conducting study programmes in the field of 
ICT; 
• The evaluation of the model will be done at four HEIs conducting study programmes in 
the field of ICT in Croatia and 
• Different stakeholders related to HEIs in the field of ICT will be included in certain 
phases of model design. 
To simplify the communication of this study, the abbreviation ICT will be used when referring 
to the discipline as the focus of this research.  
This chapter first presents a short overview of current trends of ICT professionals’ 
employability, followed by the systematic literature review on the education and career 
development of graduates in the field of ICT. Afterwards, the chapter concludes with an 
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overview of stressing some specificities of ICT-related programmes and their implications for 
further empirical research within this thesis.  
 Current trends of employability of ICT professionals 
To illustrate a complete picture of the problems of supply and demand in the market for ICT 
graduates, this subchapter provides statistics on and insight into the real market.  
The impact of the ICT sector to the development of the global economy is evident from some 
of the latest statistics. According to OECD statistics, information industries are characterized 
with productivity levels more than 60% higher than those in the overall business sector, 
showing higher than average levels of labour productivity across all OECD economies (OECD 
2015, p. 37). The EU statistics show that, in 2010, the ICT services sector in Europe (excluding 
Telecoms) was the only segment recording a structural increase since the beginning of the crisis 
in 2008 (European Commission 2014). In 2012, the value added from the ICT sector in the EU 
represented 4.0% of the EU’s GDP (European Commission 2014). The importance of ICT lies 
in the fact that the ICT sector is not only directly responsible for 5% of European GDP, but also 
has a significant impact on the productivity of almost all other sectors, as well as on the well-
being of society in general (European Commission 2010a). On the global level, in many 
countries, the labour productivity of the ICT sector is higher than that of the overall economy 
(OECD 2016).  
On one hand, the ICT sector has a high level of importance within the total economy, with 
tendencies toward further growth. This trend implies a need for an increased number of skilled 
workers who will contribute to further growth. Current data show that the ICT sector 
represented 2.7% of total EU employment in 2010 and that the share of ICT employment within 
total employment has remained stable in nearly all European countries (European Commission 
2014). The newest data for 2014 show that nearly 8 million persons, representing 3.7% of total 
employment, were employed in 2014 as ICT specialists in the EU (Eurostat 2016). In general, 
the share of ICT specialists as a percentage of total EU employment in 2014 (3.7%) was higher 
than in 2011 (3.2%). A comparison for the years 2010 and 2014  shows growth in the number 
of ICT specialists in most European countries (Eurostat 2016). The situation in the EU 
regarding the employment of ICT specialists across the economy in 2014 can be compared to 
the high employment of ICT specialists across the economy, as a share of total employment, in 
2014 worldwide (i.e. 4.66% in Canada, 4.07% in the United States, 3.79% in Australia) (OECD 
2016).  
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While, on one hand, there is a high demand for ICT specialists and a high level of employment 
of ICT specialists across the economy as a share of total employment, on the other hand, many 
countries are facing difficulties trying to fill vacancies for jobs requiring ICT specialist skills. 
According to CEDEFOP, there was a current lack of supply of labour with ICT skills in Europe, 
with 700,000 uncovered vacancies, and it was expected that 90% of jobs will require some sort 
of ICT skills by 2015 (European Commission 2016c). At the same time, as the data indicate a 
growing number of ICT specialists, on average 38% of enterprises in EU with at least 10 
employers are also facing challenges finding candidates for those positions (Eurostat 2016). 
According to the 2015 Talent Shortage Survey (ManpowerGroup 2015), IT jobs represent one 
of the ten hardest jobs to fill. As reasons for their difficulties in filling jobs, 35% of hiring 
managers stress a lack of available candidates, 34% report a lack of technical competencies, 
22% recognized a lack of experience, and 17% says that a lack of workplace competencies is a 
barrier for filling the job positions (ManpowerGroup 2015). Presented statistics show that 
people with the high-level ICT practitioners’ and e-business skills are in high demand not only 
in Europe, but also globally.  
The implications for HEIs are most evident from the data indicating that, among ICT specialists, 
the most desirable are those with higher levels of education. Statistics on the main 
characteristics of ICT specialists in the EU  show that, compared to the total population of 
employed individuals (32.6%), more ICT specialists (56.5%) have completed tertiary education 
(Eurostat 2016). This is a very important indicator of the importance of higher education in the 
preparation of future ICT professionals for employment. Thus, new efforts are needed to build 
better bridges between education and work. 
Current predictions of future trends in ICT professional jobs and demand in Europe from 2012 
to 2020 present three different scenarios: the “Main Forecast Scenario” predicts a growth from 
7.4 million jobs in 2012 to 7.9 million in 2020, the “Stagnation Scenario” predicts growth to 
7.8 million jobs in 2020, and the third scenario, called “Disruptive Boost,” predicts an optimistic 
number of 8.1 million jobs in 2020 (Gareis et al. 2014). In all three cases, the demand potential 
exceeds the predictions regarding the number of ICT graduates and indicates the importance of 
education of future ICT professionals. The EU has recognized the lack of ICT skilled workers 
and the several hundreds of thousands of unfilled ICT-related vacancies as an issue. In response, 
it launched the Digital Agenda for Europe (European Commission 2010a), one of seven 
flagship initiatives within the Europe 2020 strategy (European Commission 2010c), the main 
aim of which is to define the key role that ICT will play in the upcoming decade if Europe 
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wishes to succeed. This initiative is supported by the Grand Coalition for Digital Jobs 2013-
2016, followed by the Digital Skills and Jobs Coalition in 2016 (European Commission 2016b), 
as well as the Agenda for New Skills and Jobs (European Commission 2010b). All of these 
initiatives focus on the skilled workforce as an essential asset contributing to the success of the 
Europe 2020 goals. Therefore, they emphasize the need to support activities aimed at preparing 
young people for their transition to the labour market, better connections between HEIs and 
industry, development of students entrepreneurials skills etc.  
 Systematic literature review on the education and career development 
of graduates in the field of ICT 
As stated by Webster and Watson (2002), an effective literature review is an essential feature 
of any educational project that facilitates theory development, indicates areas involving 
extensive research and detects areas of potential research. According to Kitchenham (2004, pp. 
1-2), there are several reasons for undertaking a systematic review, which can be, in the context 
of this thesis, described as follows:  
1) to provide insight into the current research conducted on the education and career 
development of graduates in the field of ICT from the early beginnings of the discipline;  
2) to observe trends during the time, including the content of published papers and clusters 
of research topics in the field; and  
3) to provide guidelines for further research and models development, based on the 
indicated research gaps.  
More particulary, the main purpose behind conducting systematic literature review (SLR) is to 
detect whether there exist certain models applied to the education and career development in 
the ICT domain that are based on the principles of strategic planning and quality assurance in 
higher education or there is a need for the development of such models. Additionaly, SLR will 
provide insight to some particularities of the education of future professionals in the ICT 
domain. 
To accomplish this, a systematic literature review, involving an initial pool of 7179 research 
papers read by title, 761 papers analyzed on the level of the summary and 155 analyzed in depth, 
was conducted. This comprehensive literature review was conducted according to the general 
SLR steps proposed by Kitchenham (2004) and guidelines proposed by Webster and Watson 
(2002). The SLR was conducted during 2014 and 2015, and the methodology and partially 
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results of the systematic literature review were published in the form of research papers (Pažur 
Aničić et al. 2017a; 2017b). Figure 4 presents flowchart of the paper search and data analysis 
methods within the SLR. 
 
Figure 4. Flowchart of the systematic literature review steps 
4.2.1. Literature review procedure 
The literature search procedure presented in this subchapter, developed and conducted by the 
author of this thesis, is described in detail within the paper Preparing ICT Graduates for Real-
World Challenges: Results of a Meta-Analysis (Pažur Aničić et al. 2017a). In the initial step, 
the database query was applied within the two databases maintained by the largest professional 
associations in the research field: the ACM Digital Library and the IEEE Xplore Digital Library 
and three databases that are considered to contain the most relevant research papers in the 
spectrum of scientific fields: Scopus, ScienceDirect and Web of Science. Terms used for 
database query are divided in three categories: 
1) The terms related to the ICT domain, including variations of related terms: computer 
science, information system, IS, information technology and IT.  
2) The terms related to education, including: education*, graduate*, student*, curricul* 
and program* 
3) The terms related to the future careers and employment positions of students, as well 
as to the competences required for these future jobs, including: job, career, profession*, 
employ*, skill* and competenc* (Pažur Aničić et al. 2017a).  
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The initial database query, after all limitations were applied, returned 7179 papers, each of 
which was read by title. According to title, 900 papers were selected for the second review 
phase (SLR_r1). To be considered for further analysis, it was important that the title indicates 
that the paper talks about the education or careers of future ICT professionals. Following the 
exclusion of identical papers, 761 papers were read by abstract (SLR_r2) and considered for 
further analysis if the abstract indicated that the paper addresses one of the following topics: 
”issues and challenges in ICT education; new approaches/methods in ICT education; required 
skills and competences of information systems graduates; information science/information 
technology models and standards; case study including some general methodology or career 
development of ICT professionals in general” (Pažur Aničić et al. 2017a). The inclusion criteria 
for the third review phase resulted in 178 papers to be read in detail (SLR_r3). Of these, the 
author had access to 155 full papers to be included in the final analysis: 101 within the ICT 
Education dataset and 54 within the ICT Career dataset, some of which are identical in both 
datasets. More detailed search procedure and the numbers of papers included in each stage are 
presented in Appendix A. Finally, the search resulted in two datasets referred later in text as: 
ICT Education (101 papers) and ICT Career (54 papers). Full list of papers included in the 
final ICT Education and ICT Career datasets are presented in Appendix B and Appendix C. 
Short review of the history and trends in ICT education research conducted by Pažur Aničić et 
al. (2017a; 2017b) served as a basis for further analysis of papers included in SLR_r3. This 
review showed that the literature, with slight variations over the period of time, mainly refers 
to the following aspects: 
1) “Changes in curriculum design and delivery; 
2) Changes in teaching methods; 
3) Issues in employability of future ICT professionals; 
4) Importance of skills for future employment and perceived gaps as seen by employers 
and 
5) The need for closer cooperation between academia and industry” (Pažur Aničić et 
al. 2017a) 
This short review of the history and trends in ICT education research and the consultations with 
several researchers helped to construct the final set of 10 research questions (RQs) within five 
categories/key areas (KA), that guided the content analysis of papers from SLR_r3, as shown 
in Table 2.  
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Table 2. Research questions for content analysis of papers included in SLR  
[source: (Pažur Aničić et al. 2017a), Copyright © IEEE, 2017] 
Key 
area 
Research question 
KA1 RQ1a) Does the paper stress the need for changes in curriculum design and delivery? 
RQ1b) Does the paper propose changes in curriculum design and delivery?  
KA2 RQ2a) Does the paper stress the mismatch between learning outcomes of ICT graduates 
and skills requirements from the labour market? 
RQ2b) Does the paper stress the importance of both technical and soft skills for ICT 
graduates? 
KA3 RQ3a) Does the paper stress the need for different/new teaching and assessment methods 
in the education of ICT professionals? 
RQ3b) Does the paper propose different/new teaching and assessment methods in the 
education of ICT professionals? 
KA4 RQ4a) Does the paper stress the need for improvement in the collaboration with 
employers within the education of ICT professionals? 
RQ4b) Does the paper propose possible solutions on how to improve the collaboration 
between ICT academics and ICT practitioners? 
KA5 RQ5a) Does the paper research issues with the employability of ICT graduates, 
employers’ requirements, etc.?  
RQ5b) Does the paper propose possible ways to achieve better employability of ICT 
graduates? 
 
In addition to the author of this thesis, another doctoral student in the field of information 
sciences was engaged in the SLR_r3 phase, in order to avoid excessive bias or subjectivity from 
the author’s point of view. The researchers each read the papers independently and recorded 
their answers to the 10 research questions in separate Excel tables, supported with the Mendeley 
reference management system. The hit ratios above 90% for both ICT Education and ICT 
Career datasets showed a high level of agreement between the two researchers; however  papers 
with inconsistency in the researchers’ observations were reread in order to achieve consensus 
in the final dataset for the analysis (Pažur Aničić et al. 2017a).  
4.2.2. Research results 
Research results showing the number of publications and their topic fluctuations over time are 
presented in the research paper by Pažur Aničić et al. (2017a). They reported a positive trend 
in the number of papers published between 1990 and 2000 for both ICT Education and ICT 
Career papers included in SLR_r1, with the tendency being towards growth after 2000, which 
indicates the contemporary importance of these topics. The results of citation analysis 
conducted by Pažur Aničić et al. (2017b) indicate that most highly cited and co-cited papers in 
ICT Career were published in the mid-1990s and those are mostly research papers addressing 
ICT job skills requirements. On the other hand, the most frequently cited papers in ICT 
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Education were published ten years later by the ICT associations (ACM and IEEE) and are 
related to recommendations for curriculum development.  
Characteristics of two datasets were further described using the social network analysis (SNA) 
approach (Pažur Aničić et al. 2017b). Taking into consideration only co-citations within 
networks, the ICT Career network is found to be more interconnected. This network comprises 
only two components of connectivity, one of which contains the majority of the analyzed papers 
organized around the work of Nelson (1991), Lee et al. (1995) and Todd et al. (1995). On the 
other hand, the ICT Education network consists of eight components of connectivity, but there 
are no groups of researchers identified; instead, the analysis suggests that six isolated 
components are the result of authors’ self-citations. However, in both networks, there are many 
independent studies based on divergent research backgrounds. In both datasets there are mostly 
isolated papers (24 in ICT Career, 79 in ICT Education) that lack any connections to other 
papers and only several papers that enjoy prestige which, in this case, is shown by a given paper 
being referenced in many other papers. Moreover, there are not many papers that cite other 
papers from the network, which indicates low connection between the researchers in the area. 
(Pažur Aničić et al. 2017b) 
4.2.2.1. Research topics according to the years 
For the purpose of this thesis, the author further analyzed the frequency of appearance of each 
research question and key area in papers included in SLR_r3 dataset over a five-year publication 
period, with the exception of papers published before 2000, which includes papers from the 
beginning of the discipline. From Figure 5, which is based on the ICT Education dataset, it is 
clear that the representation of papers addressing the needs for curriculum innovations (RQ1a), 
issues in the employability of ICT graduates (RQ5a) and the importance of both hard and soft 
skills (RQ2b) largely increased over the observed period. Studies stressing the importance of 
soft skills were more popular topic in the last period than in earlier periods.     
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Figure 5. Frequency of research topics within ICT Education according to years 
 
The characteristics of papers related to ICT Careers (Figure 6) reflect a very high proportion 
of papers stressing issues related to graduates’ employability (RQ5a) and, again, the importance 
of both hard and soft skills for the entire period (RQ2b). However, few papers offered solutions 
to enhance graduates’ employability (RQ5b), despite a slight positive trend in this context. 
Except the need for changes in curriculum design and delivery (RQ1a), all other topics are 
represented in relatively smaller numbers. 
 
Figure 6. Frequency of research topics within ICT Careers according to years 
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In general, based on the analysis of the entire set of 155 papers from SLR_r3, Pažur Aničić et 
al. (2017a) concluded that a big gap was perceived between RQ5a and RQ5b, illustrating that, 
though many authors recognized issues related to the employment of ICT graduates, few 
proposed solutions regarding challenges in the area of education and career development of 
future ICT professionals. Therefore, scientific literature indicates certain mismatches between 
the output of the higher education system, in terms of ICT graduates and their competences, 
and the expectations of the global labour market. 
4.2.2.2. Clusters of research topics  
To get additional insight into the most prevalent topics within two datasets, cluster analysis was 
conducted by applying hierarchical algorithm for binary data in the statistical program R. 
According to Li (2005), document clustering represents a typical application of binary data 
clustering, where each document is represented as a binary vector and elements indicate the 
presence of, in this case, the answer to the research question.  
The results of the cluster analysis show the grouping of 10 analyzed RQs in the existing 
scientific literature. As a result, publications on ICT Education were arranged around three 
clusters. Table 3 shows the characteristics of each cluster according to the representation of 
research questions. The characteristics of the clusters can be summarized as follows: 
Cluster 1: Teaching method enhancement (29 papers) – The smallest cluster, 
organized around papers proposing new teaching methods that lack stronger 
connections to the other two clusters. 
Cluster 2: Holistic approach to employability enhancement (36 papers) – Papers 
advocating a holistic approach to change in the education of ICT professionals, with an 
emphasis on the employability of ICT graduates, which is strongly connected with 
recognized needs for changes in curricula and better collaboration between academia 
and industry. The importance of both hard and soft skills and mismatches between 
observed and expected skills are represented in more than half the papers in this cluster.    
Cluster 3: Changes in curriculum and its delivery (36 papers) – This cluster is strongly 
connected with Cluster 2 because it stresses the need for changes in curricula; however, 
papers in this cluster place more emphasis on solutions to problems.  
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Table 3. Representation of research topics within ICT Education clusters (in %) 
Cluster Research question 
  RQ1a RQ1b RQ2a RQ2b RQ3a RQ3b RQ4a RQ4b RQ5a RQ5b 
Cluster 1 17,24 24,14 3,45 31,03 37,93 86,21 6,90 10,34 0,00 10,34 
Cluster 2 63,89 11,11 55,56 58,33 11,11 16,67 63,89 41,67 88,89 30,56 
Cluster 3 77,78 83,33 8,33 22,22 5,56 0,00 0,00 2,78 30,56 0,00 
Within the literature related to ICT Careers, three clusters are recognized. The overarching 
issue in all three clusters is graduates’ employability (Table 4). 
Cluster 1: Holistic approach to employability enhancement (19 papers) – These papers 
are focused primarily on issues related to the employability of graduates, which is 
closely related to the mismatch between graduates’ expected and observed skills. The 
changes in curriculum design and delivery, as well connections to employers, are also 
given significant attention. The papers in this cluster also propose possible solutions for 
reducing problems of employability.   
Cluster 2: Issue in graduates’ employability (20 papers) – In addition to recognizing 
issues related to graduates’ employability and future career development, these papers 
mostly emphasize the importance of both hard and soft skills and the need for curriculum 
changes, but also propose improvements in teaching methods.   
Cluster 3: Employability and soft skills enhancement (15 papers) – All of the papers 
in this cluster stress issues related to graduates’ employability, and 60% connect this 
employability with the importance of both hard and soft skills. Interestingly, the papers 
in this cluster do not address any other research question, except the need for better 
collaboration between academia and industry. 
Table 4. Representation of research topics within ICT Career clusters (in %) 
Cluster Research question 
  RQ1a RQ1b RQ2a RQ2b RQ3a RQ3b RQ4a RQ4b RQ5a RQ5b 
Cluster 1 42,11 42,11 57,89 47,37 0,00 10,53 42,11 47,37 78,95 68,42 
Cluster 2 80,00 20,00 30,00 90,00 20,00 50,00 15,00 0,00 65,00 5,00 
Cluster 3 0,00 0,00 0,00 60,00 0,00 0,00 13,33 0,00 100,00 0,00 
It is obvious that both cases yield very similar clustering, with Holistic approach to 
employability enhancement being the common cluster. The results of the clustering for both the 
ICT Career and ICT Education sets of papers are presented in the work of Pažur Aničić et al. 
(2017a). These results follow four clusters, with the relation to the presented clusters for ICT 
education and ICT career datasets as follows: 
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Cluster 1: Employability and soft skills enhancement (14 papers) – This is the smallest 
cluster in this clustering, and it is almost identical to Cluster 3 within ICT Careers. It 
includes papers stressing the issues of graduates’ employability and the importance of 
both soft and hard skills. 
Cluster 2: Holistic approach to employability enhancement (54 papers) – This is the 
largest cluster, representing the combination of Cluster 2 from ICT Education and 
Cluster 1 from ICT Career. The papers in this cluster stress the need for changes to all 
the observed segments, except teaching methods; however, they rarely propose any 
solutions. 
Cluster 3 (37 papers) Teaching method enhancement – This cluster is similar to 
Cluster 1 within ICT Education; they are both focused on new teaching methods within 
the education of ICT professionals.  
Cluster 4 (37 papers) Changes in curriculum and its delivery – This cluster is almost 
identical to Cluster 3 within ICT Education. Papers within this cluster focus on 
curricula, and they both stress the need for change and propose concrete plans for 
curricula and delivery. 
The four final clusters show the correlations among papers related to the education and career 
development of future ICT professionals, indicating various connections between the two 
topics. The only cluster that is not represented is Cluster 2 from ICT Career. This is the cluster 
called Issues in graduates’ employability, and it is connected to the other four clusters through 
the recognized problem of graduates’ employability. The final Cluster 2 (Holistic approach to 
employability enhancement) represents the strongest connection between the two research 
areas.  
4.2.3. Main conclusions from the systematic literature review  
The systematic literature review resulted in several outputs relevant to the research area of the 
education and career development of future professionals in the field of ICT, which provide a 
good basis for further research within this thesis. The conclusions presented in this subchapter 
are in line with those presented in the work of Pažur Aničić et al. (2017a; 2017b). 
The most important result for the further development of strategic framework and maturity 
model within this thesis is the evident gap between the large quantity of papers stressing the 
issues in the employability of ICT graduates and employers’ requirements (RQ5a) and a 
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substantially smaller number of papers that propose possible ways to improve the employability 
of ICT professionals (RQ5b), both within the ICT Education and ICT Career dataset. Moreover, 
the content analysis of the research papers included in this analysis shows that most are based 
on individual case studies or examples of good practice, with very few providing a broader 
perspective of the identified problem area or the development of comprehensive models as the 
one developed within this research. This is also evident from the citation analysis, which 
extracted only a few well-cited papers that provided fundamental results based on 
comprehensive research. General conclusion is that, within the existing scientific literature on 
the education and career development of ICT graduates, the model that focuses on supporting 
graduate employability within HEIs and incorporates principles of strategic planning and 
quality assurance was not found.   
The nearly equal representation of the 10 observed research topics across the  ICT Education 
and ICT Career sets of papers indicates that the development of future ICT professional 
education in relation to the skills desired by employers should integrate employability issues 
within the formal education process. These findings indicate the need for a strategic approach 
within HEIs to connect all of the relevant elements of education and employability and include 
relevant stakeholders in the process of strategic planning and quality assurance (Pažur Aničić 
et al. 2017a). 
Finally, it is evident that a comprehensive theoretical framework should be developed to both 
enable more structured further research and guide HEIs in designing curricula, services and 
strategies for the employability of ICT graduates. Within this thesis, that will be achieved 
through the development of a strategic framework and maturity model for supporting graduates’ 
early careers within HEIs in the field of ICT. Therefore, the results of the systematic literature 
review contribute to the first step of maturity model design 1) Identify a new need or 
opportunity. 
Additional detailed conclusions and implications for further research, based on the systematic 
literature review, can be found in the related work of Pažur Aničić et al. (2017a; 2017b). The 
results of the systematic literature review serve to further elaborate the particularities of the 
employability characteristics of ICT graduates, as provided in the following subchapter. 
  
 70 
 
 Particularities of education and career development of ICT graduates 
In line with the results of systematic literature review and the current trends on the ICT labour 
market, this subchapter discusses particularities of the education and career development of 
graduates in the field of ICT, and elaborates them in the context of further research according 
to the recognized five key process areas: curriculum design and delivery, knowledge and skills 
of future ICT professionals, teaching methods, collaboration between academia and industry 
and future employment and career development in the labour market (Pažur Aničić et al. 
2017a).  
The curriculum design and delivery of ICT-related programmes is given a strong emphasise 
within the analyzed scientific literature. One of the particularities of the observed educational 
field is its connection to a very dynamic labour market and the requirements of the ICT industry. 
The industry in which ICT graduates seeks their first employment changes rapidly and there is 
a challenge for HEIs providing study programmes in the field of ICT to respond to these 
changes by providing students with up-to-date curriculum content. The new trends in the 
emerging field of ICT affect changes in the education of future ICT professionals, including 
new emerging topics into curriculum. This is among the biggest challenges in education of 
future ICT professionals because changes in curriculum require certain time and efforts from 
the higher education management and teaching staff. The endavours from the ACM 
professional and scientific computing societies on computing curricula resulted in several 
curricula recommendations over the years, for the areas including Computer Engineering, 
Computer Science, Information Systems, Information Technology and Software Engineering 
(Association for Computing Machinery [ACM] 2017). Continuous updates of those 
recommendations indicate the need for the constant revisions of ICT-related curricula, with the 
special emphasize on the monitoring of its relevance and compliance with the changes in the 
external environment, evident mostly in the requirements of the ICT industry. In that process, 
communication with relevant external stakeholders, especially with the industry representatives 
and professional organizations, should be done. As the curriculum design and development 
process requires a certain time from the planning phase to its implemenation, it should consider 
the predicted changes in the ICT industry already in the planning phase. Namely, graduates 
starting a certain study programme should be equiped with the skills and knowledge that would 
be relevant on the labour market in several years after they enter the university. Therefore, in 
the process of planning a new curriculum it might be helpful to use the predictions about future 
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trends in ICT, using for example the Gartner Hype Cycle methodology that provides an 
overview of how certain technology or their application will evolve over time (Gartner 2017).  
Another important attribute of an ICT curriculum is its practicality, which considers that the 
skills and knowledge students acquire during their studies are relevant for their future jobs. 
Except the curriculum content, which should be up-to-date with the newest developments in 
the study field, the curriculum practicality should be supported with teaching methods that 
contribute to the development of the desired skills. The systematic literature review showed 
that the most cited papers included in SLR are comprehensive studies related to knowledge and 
skills that future information systems professionals should possess to successfully perform their 
jobs (Cheney et al. 1990; Lee et al. 1995; Nelson 1991; Todd et al. 1995). As evident from the 
conducted systematic literature review, and supported with some newest research on the topic 
(Pažur Aničić & Arbanas 2015), both hard and soft skills are desired by the prospective 
employers of ICT graduates. For the development of those skills within the curriculum, it is not 
important only to address them in learning outcomes, but also to support their development 
using the right learning and teaching methods, such as project-based learning (Fincher & Petre 
1998), peer learning (Rice et al. 1999), active learning (Pigford 2001; Timmerman & Lingard 
2003), team learning (Neufeld & Haggerty 2001), studio-based teaching and learning (Carbone 
& Sheard 2002; Simpson et al. 2003), etc. To ensure that learning outcomes address relevant 
knowledge and skills, it is important to include employers and other stakeholders in the process 
of curriculum design and to take into account relevant initiatives, such as the European e-
Competence Framework (European Comitee for Standardization [CEN] 2014), Skills 
Framework for the Information Age (SFIA), relevant generic skills and the already mentioned 
work of professional associations, such as the IEEE and the ACM. 
To overcome the indicated shortage of ICT professionals, various types of university-business 
cooperation were already recognized as important for the preparation of higher education 
graduates for future employment, from both the scientific literature and results of several 
projects. Global graduate employability research supports these findings, with 74% of students, 
74% of graduates and 87% of employers indicating work experience and internships as the most 
desirable employability strategies (Kinash et al. 2014, p. 21). The same study stresses 
internships and employment during college as activities contributing to graduates’ 
employability potential. University-business cooperation also consider employers’ involvement 
in curriculum delivery, such as through the invited lectures, student projects or thesis done in 
the cooperation with industry. This might be achieved in different ways, either by providing 
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mentors from industry for students’ projects and thesis, or by allowing students to work on a 
real industry projects during their studies. The importance of better connection between higher 
education and the world of work in several aspects – research & development and 
commercialisation of its results, mobility of students and academics, curriculum development 
and delivery, entrepreneurship, governance and lifelong learning - is also evident from the 
University-Business Cooperation Ecosystem Model (Davey et al. 2011). 
In the last few years, there have also been some emerging topics not covered by the research 
questions within the conducted systematic literature review, such as entrepreneurship and 
entrepreneurial spirit among ICT graduates (Ali & Aliyar 2012; Doboli et al. 2010; Pardede & 
Lyons 2012). These topics are in line with the latest trends in the dynamic ICT market, as 
evidenced by the number of start-up companies representing innovative small or medium 
enterprises, usually based on ICT. Accordingly, the role of universities as incubators for start-
ups has also raised questions. 
Literature also indicates that ICT graduates are lacking the information about possible career 
opportunities and career paths during their studies (Calitz et al. 2011). This can be overcome 
by the development of career services within HEIs that provide a wide range of career-related 
activities, such as providing information on job opportunities and labour market, helping 
students to prepare themselves for the presentation in front of potential employers by providing 
services of reviewing and correcting job applications, preparation for the interviews, creating 
student portfolios etc.  
As the idea behind this thesis is to provide a strategic framework with an accompanying 
maturity model applicable to different types of ICT-related study programmes, it is important 
to emphasize that, for example, the content of ICT curriculum will not be examined in detail. 
Instead, the emphasise will be on practices applicable to HEIs of different characteristics which 
provide study programmes related to different areas of ICT. Taking into account this focus to 
practices, it is very likely that the final model will also contain a significant number of practices 
applicable to other study fields, although the focus of the research is on HEIs in the field of 
ICT. This can be further elaborated with the importance and reality of the above-mentioned 
topics evident from the research findings of the relevant projects related to graduates’ 
employability and the implications of policy documents referring to education in general 
provided in Chapter 2. From those, the need for the integration of new active learning and 
teaching modes into the curriculum, enhancing the development of both professional and 
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generic skills, employers’ inclusion in study programmes (e.g. through internships, guest 
lectures or employer involvement in curriculum design), the acquisition of relevant work 
experience during higher education, empowering university-business cooperation on a more 
formal basis etc., were recognized as key factors for generating students competences. From 
the above insights, it can be concluded that there are some common challenges facing both 
education in general and ICT education in particular. 
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 Chapter relevance 
While Chapter 2 and Chapter 3 focus on different aspects of graduate employability in general, 
this chapter emphasizes the employability of graduates in the field of ICT and provides the 
following contributions: 
• It provides an understanding of the ICT discipline;  
• It explains the focus of this research on the field of ICT; 
• It provides insight into current trends related to employability of ICT professionals, 
indicating a need to better prepare ICT graduates within HEIs for their future careers; 
• It provides insight into the scientific literature related to the education and career 
development of future ICT professionals through a comprehensive and systematic 
literature review of the current state of the art. This literature review indicates a need 
for a more holistic approach to providing better institutional support to enhance 
graduates’ employability. 
Overall, it can be concluded that this chapter, in accordance with the conclusions of the previous 
two chapters, indicates the need for better preparation of graduates for the world of work within 
HEIs, particularly in the field of ICT. This reinforces the author’s thesis concerning the need 
for a comprehensive model to help HEIs provide adequate support for their graduates during 
their early career development. Chapter 5, therefore, introduces the concept of maturity models, 
which have been recognized as appropriate models for the proposed problem. 
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5. MATURITY MODELS AS STRATEGIC MANAGEMENT 
TOOLS  
To introduce the chapter about maturity models, it is important to elaborate which types of 
models have been observed and why maturity models are considered the most suitable for the 
observed problem.  
First, Chapter 2.1.2 introduced and discussed the development and use of different 
employability and career-related models. These models, along with the definitions of terms 
related to employability and employment, indicated the crucial role of HEIs in preparing 
graduates for their future careers and served as a basis for elaborating the focus of this research 
to the institutional level.  
Once the research’s focus on HEIs was set, it was important to identify existing models and the 
role of graduate employability within these models. In the literature on higher education, the 
most popular and well-developed models are related to quality in higher education. Chapter 
3.3.2 reviewed the most common models for quality assurance within HEIs, including both the 
business models used within HEIs and models adapted or developed particulary for HEIs. The 
review concluded that existing models are usually very broad and comprehensive in terms of 
HEI elements, but that none focuses specifically on graduates’ employability.  
Finally, one of the reasons for conducting a systematic literature review on the education and 
career development of graduates within the field of ICT, as presented in Chapter 4, was to 
determine the existence of other types of comprehensive models that could be applied to HEIs. 
The results show that there are no existing comprehensive models, but that there is a need for a 
more holistic and strategic approach to enhancing graduates’ employability within HEIs.  
The primary conclusion of all of these analyses is that there is a clear need for a model to not 
only identify the elements important for enhancing graduates’ employability and illustrate their 
relationships, but also to provide guidelines for enhancing graduates’ employability in the 
future. 
To address the existing research gaps identified through the literature review, a maturity model 
was determined to be the most suitable model for two main reasons: 1) the subject of this 
research are HEIs’s practices contributing to graduate employability and 2) maturity model 
focuses primarily on organizational processes and practices. The first and the most popular 
 76 
 
model of this kind was the Capability Maturity Model for Software (CMM) launched by the 
Software Engineering Institute, which is a roadmap for the improvement of process capabilities 
and a tool for benchmarking (Paulk, Curtis, et al. 1993; Paulk, Weber, et al. 1993). Since then, 
maturity models have been proposed by researchers in several different domains, such as project 
management (Andersen & Jessen 2003; González et al. 2007), IT management (Becker et al. 
2009; Carcary 2011), knowledge management (Kulkarni & Freeze 2004), business process 
management (Röglinger et al. 2012), etc. The application of maturity models in the context of 
educational organizations can also be found, related to project management (Demir & Kocabaş 
2010) and e-learning (Marshall & Mitchell 2002). However, it is important to stress that the 
literature on maturity models focuses primarily on the area of software process improvements 
and that examples of the application of maturity models to HEIs are rare. The review of 
educational maturity models provided by Duarte & Martins (2013) recognized nine educational 
maturity models, none of which is focused on graduate employability. Based on the discussion 
of their strengths and weaknesses, the authors concluded that the existing educational maturity 
models have too broad spectrum, and do not suggest real higher educational practices within 
process areas; therefore, they recognized the need for enhancing the provision of educational 
maturity models. 
The author of a comprehensive e-Learning Maturity Model (eMM) stressed that, in the complex 
area of e-learning, the assessment of capability involves “reducing large amounts of detail into 
a broader overview that supports management decision making and strategic planning” 
(Marshall 2006b, p. 9). By providing a roadmap to improve process capabilities and serve as a 
tool for benchmarking, maturity models show a common attribute with the strategic framework, 
as defined in Chapter 3. This direct connection between maturity models and strategic planning 
supports the author’s intention to develop a maturity model for supporting the early careers of 
higher education graduates based on the proposed strategic framework.  
This chapter has four main goals: 1) to provide a definition of maturity models, 2) to describe 
the main elements of maturity models 3) to elaborate the design methodology for developing 
maturity models and 4) to provide a framework for the development of a strategic framework 
and accompanying maturity model for supporting graduates early careers. 
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 Definition of maturity models  
This subchapter brings definitions of maturity models based on the literature. Maturity models 
can be classified as theoretical conceptual models with a primary purpose of providing 
guidelines for organizations on how their capabilities evolve and transform from an initial stage, 
through several stages of maturity, to the desired final maturity stage (Mettler & Rohner 2009; 
Mettler 2010; Pöppelbuß & Röglinger 2011). According to Mettler & Rohner (2009), the term 
maturity itself implies “an evolutionary progress in the demonstration of specific ability or in 
the accomplishment of a target from an initial to a desired or normally occurring end stage”.  
The categorization of maturity models in the context of design science is an important topic of 
discussion. On one hand, maturity models are seen as an output of the design science process, 
since they are models that provide an answer to the question “what are the elements of an ideal 
solution?” in the form of maturity levels descriptions. On the other hand, maturity models can 
be used as a method as they involve answering the question “how can the ideal solution be 
achieved?” and provide guidelines for performing a certain task (March & Smith 1995; Mettler 
& Rohner 2009; Mettler 2010; Pöppelbuß & Röglinger 2011). 
Typically, maturity models serve three main purposes, as described by Pöppelbuß & Röglinger 
(2011): 
• Descriptive: The main purpose is the as-is assessment of the current level of 
organizational capabilities with respect to given criteria. The results can be reported to 
internal and external stakeholders. 
• Prescriptive: The maturity model indicates desirable maturity levels and provides 
guidelines on improvements to certain process capabilities.  
• Comparative: Maturity models allow for internal and external benchmarking and, 
therefore, can be used for comparative purposes.  
The system of higher education can be said to be an organization for which a maturity model 
may be useful instrument for not only balancing internal needs, but also adapting to 
environment circumstances (Mettler & Rohner 2009). From another point of view, higher 
education can be seen as a service system comprising all system elements, including 
government, industry, regulatory and supporting institutions and alumni as the external 
stakeholders and higher education managers, teaching staff, non-teaching staff and students as 
the internal stakeholders of the higher education system, which were described in more detail 
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in Chapter 3. In this sense, the subject of this research is the maturity of HEIs to support 
graduates in their early career development. According to their characteristics, this research 
proposes that maturity models can be used as a strategic framework for supporting and 
enhancing graduates’ employability within HEIs. 
 Maturity model elements 
Usually, maturity models refer to processes. However, Mettler & Rohner (2009) recognized 
that assessing the maturity of organizational design requires not only the process perspective, 
but also the perspectives of people and objects. Such maturity models are, thus, multi-
dimensional. Generally, Mettler (2010) recognized the following basic elements of maturity 
models:  
• a number of maturity levels (usually three to six), 
• a descriptor for each maturity level, 
• a generic description or summary of the characteristics of each maturity level as a whole,  
• a number of dimensions (i.e. key process areas),  
• a number of elements (i.e. processes and practices) for each dimension and  
• a description of each element as it might be performed at each level of maturity.  
For better understanding of a logic behind maturity models and the connections between the 
main maturity model elements, the hierarchical structure of the CMM can be described as 
following (Paulk, Curtis, et al. 1993, p. 29): 
• Maturity levels indicate process capabilities and contain key process areas; 
• Key process areas achieve certain goals and are organized by common features; 
• Common features address implementation or institutionalization and contain key 
practices and 
• Key practices describe infrastructure or activities. 
The literature introduces several different types of maturity models, all of which have adapted 
maturity model elements according to their specific situations. Table 5 presents a brief 
overview of some existing models and their main elements. 
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Table 5. Comparison of different maturity models’ elements 
Maturity model Year Elements Reference 
Capability Maturity 
Model (CMM) 
1993 Maturity levels (initial, repeatable, defined, 
managed, optimizing) 
Key process areas (18 key process areas) 
Key Practices within key process areas 
Common Features (commitment to perform, 
ability to perform, activities performed, 
measurement and analysis, verifying 
implementation) 
(Paulk, Curtis, 
et al. 1993; 
Paulk, Weber, 
et al. 1993) 
Measuring project 
maturity in 
organisations 
2003 Ladder of maturity (project, programs, portfolio 
management) 
Dimension of maturity (attitude, knowledge, 
action) 
Measurement scale (1-dissagree completely, 6-
agree completely) 
(Andersen & 
Jessen 2003) 
IT Capability 
Maturity 
Framework 
2011 Maturity levels (initial, basic, intermediate, 
advanced, optimized) 
Capability interlinked layers (strategy, macro 
and micro layer) 
Critical processes (for each of the layers) 
(Carcary 2011) 
Knowledge 
Management 
Capability 
Assessment Model 
2004 Capability levels (difficult/not possible, possible, 
encouraged, enabled/practiced, managed, 
continuously improved) 
Knowledge capability areas (expertise, lessons 
learned, knowledge documents, data) 
General goals for each capability level translated 
into general goals for each  knowledge capability 
area (related to behavior, and infrastructure) 
Specific practices mapped to specific goals 
(Kulkarni & 
Freeze 2004) 
Situational 
Maturity Model 
(illustrated on the 
example of hospital 
supplier 
relationship 
management) 
2009 Maturity stages (three different 5-point Likert 
type scales, one for each maturity dimension) 
Domain specific dimensions (strategy, tactics, 
operations) 
Maturity dimensions (objects, processes, people) 
Assessment items (for all the combinations of two 
dimensions) 
(Mettler & 
Rohner 2009) 
E-learning Maturity 
Model Version 
Two (eMM) 
2006 Capability assessment criteria (not assessed, not 
adequate, partially adequate, largely adequate, 
fully adequate) 
Process categories (learning, development, 
support, evaluation, organization) 
Processes (10 within learning, 7 within 
development, 6 within support, 3 within evaluation 
and 9 within organization) 
Dimensions of process capability (delivery, 
planning, definition, management, optimization) 
(Marshall 
2006a; 
Marshall 
2006b) 
For the purposes of the maturity model for supporting graduates’ early careers that is developed 
within the scope of this research, the most relevant existing model is the eMM, since its 
application also falls within HEIs. Since this e-learning maturity model is based on the CMM 
methodology, the maturity model for supporting graduates’ early careers will also follow CMM 
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principles. In general, most maturity models are based on the CMM, since it is among the first 
and the most comprehensive maturity models; however, all have specific characteristics related 
to their referenced types of capabilities.  
Within the scope of this research, the maturity model for supporting graduates’ early careers is 
developed from the beginning, and existing maturity models serve only to provide guidelines 
and a framework for how to design certain elements.  
 Maturity model design methodology 
The development of maturity models in the literature is associated with design science, which 
is a problem-solving paradigm focused on designing and evaluating innovative artefacts to 
solve real-world problems, taking into account both the societal relevance of the problem and 
the rigor requirements based in the existing knowledge (Carcary 2011; Hevner et al. 2004; 
March & Smith 1995).  
Although numerous examples of maturity models exist in the literature, there is little literature 
on how to build maturity models. Pöppelbuß and Röglinger (2011) proposed a framework of 
general design principles for maturity models organized into three groups, depending on their 
basic (describing stages and maturation paths), descriptive (a diagnostic tool applied for the 
assessment of as-is capabilities of an entity with respect to given criteria) or prescriptive 
(indicating how to identify desirable maturity levels and providing guidelines for the 
improvements) purpose of use.  
In line with Hevner et al.’s (2004) principles of design science, Becker et al. (2009) proposed a 
procedure model for developing maturity models using the following stages, some of which are 
repeatable: 1) problem definition, 2) comparison of existing maturity models, 3) determination 
of development strategy, 4) iterative maturity model development, 5) conception of transfer and 
evaluation, 6) implementation of transfer media and 7) evaluation of the maturity model. Based 
on Hevner et al.’s (2004) seven guidelines for design science, Becker et al. (2009) also provided 
requirements for the development of maturity models (shown in Table 6). 
Mettler (2010) provided an overview of three different maturity model design methodologies 
and proposed a five-step design methodology to develop the maturity model that is also found 
to be most appropriate for application within this research: 1) identify need or new opportunity, 
2) define scope, 3) design model, 4) evaluate design and 5) reflect evolution.  
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Since the research within this thesis follows the design science paradigm, it is important to 
connect all requirements for the development of the maturity model, as well as the steps in the 
development of the maturity model, with the principles of design science. Table 6 connects 
these ideas and provides a short description and identification of the methods that were used in 
each step of the maturity model design, thus providing a framework for development of 
maturity model for supporting graduates’ early careers. 
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Table 6. A framework for the development of maturity model for supporting graduates’ early careers 
[according to (Becker et al. 2009; Hevner et al. 2004; Mettler 2010)] 
Guidelines for design 
science in 
Information Systems 
Research (Hevner et 
al. 2004) 
Requirements for the 
development of maturity 
models (Becker et al. 
2009) 
Elements of the design 
process of maturity 
models (Mettler 2010) 
Description Methods used in the development of 
maturity model for supporting 
graduates’ early careers 
Guideline 1:  
Design as an artifact 
Requirement 1:  
Comparison with existing 
maturity models 
Step 1:  
Identify need or new 
opportunity 
The purpose of this step is to 
ensure that no artefact is 
developed for the same 
domain.  
Review of relevant strategic documents, 
projects and scientific papers related to 
graduate employability, strategic 
management and quality assurance in 
higher education 
Systematic literature review of papers on 
ICT education and career development 
Review of maturity models and 
methodology for their development 
Guideline 2:  
Problem relevance 
Requirement 5:  
Identification of problem 
relevance 
Requirement 6: 
Problem definition 
Step 1:  
Identify need or new 
opportunity 
Step 2:  
Define scope 
The research problem should 
be both innovative and 
relevant to researchers and/or 
practitioners. 
The application domain and 
intended benefits of the 
maturity model should be 
determined prior to the 
design. 
Review of relevant strategic documents 
and projects related to graduate 
employability in higher education 
Content analysis of HEIs’ strategic 
documents and other relevant literature 
Guideline 3:  
Design evaluation 
Requirement 3:  
Evaluation 
Step 4:  
Evaluate design 
A multi-methodological 
procedure should be used for 
the evaluation of model 
validity (both content and 
construct) and reliability. 
A content validity check via student and 
expert evaluations (calculated content 
validity ratio (CVR) and average values) 
and focus groups with stakeholders 
A construct validity check via Q-sorting, 
(calculated Fleiss’ Kappa and hit ratio) 
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A reliability check via the testing of the 
model at four HEIs in Croatia 
Guideline 4:  
Research contributions 
Requirement 1:  
Comparison with existing 
maturity models 
Step 1:  
Identify need or new 
opportunity 
Scientific and societal 
contributions should be 
identified. 
Contributions to the field of supporting 
graduates’ early careers within HEIs from 
the scientific and the societal perspective 
should be achieved.  
Guideline 5:  
Research rigor 
Requirement 4:  
Multi-methodological 
procedure 
Step 3:  
Design model 
A variety of appropriate 
research methods should be 
applied. 
Rigor is evident from the use of such 
theoretical knowledge as scientific 
literature and expert knowledge in 
different phases of the model design. 
Guideline 6:  
Design as a search 
process 
Requirement 2:  
Iterative procedure 
Requirement 3:  
Evaluation 
 
Step 3:  
Design model 
Step 4:  
Evaluate design 
Both the design and 
evaluation steps should be 
performed iteratively.  
Different methods are combined in the 
process of the model design: a systematic 
literature review, case study research, 
focus groups with experts and higher 
education stakeholders, etc. 
The evaluation of model design is done in 
two phases: a validity check and a 
reliability check. 
The description of maturity levels as a 
part od model design phase is done after 
the model validity is ensured. 
Guideline 7: 
Communication of 
research 
Requirement 7:  
Target publication of 
results 
 
Step 5:  
Reflect evolution 
Research results should be 
communicated to the 
appropriate audience 
(scientific community, HEIs, 
employers, professional 
organizations, etc.) 
The research results published in the form 
of a PhD dissertation, project outcomes, 
conferences and several research papers.  
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 Maturity model framework for supporting higher education 
graduates’ early careers  
Based on the introduction to maturity models provided in the previous subchapters, this 
subchapter presents a framework for the maturity model for supporting graduates’ early careers 
within HEIs, which was initialy presented in the paper of Pažur Aničić and Divjak (2015). This 
framework describes the basic elements and overall structure of the maturity model and 
introduces the development of the final maturity model, which is described in detail in Chapter 
6 (Empirical research).  
5.4.1. Elements of maturity model for supporting graduates’ early careers 
This subchapter first describes basic elements of maturity model for supporting higher 
education graduates early careers, recognized as key process areas, practices, dimensions of 
capability and capability asessment criteria. 
5.4.1.1. Key process areas 
Institutional capabilities are usually divided into several main categories, which are also called 
process areas. In the context of the strategic framework and maturity model for supporting 
graduates’ early careers, the key process areas can be defined, based on the definitions proposed 
for CMM by Paulk, Weber, et al. (1993), as building blocks indicating the main areas on which 
HEIs should focus in order to improve their support for enhancing graduates’ employability, 
such as strategy development, quality assurance, curriculum design and delivery, student 
support services, relationships with alumni, provision of extra-curricular activities for students, 
etc. Each process area can contain several processes, which, according to Marshall (2006a, p.3; 
2006b, p. 9) define “an aspect of the overall ability of institutions to perform well in the given 
process area”, thus breaking down the complex area of institutional work to smaller parts that 
can be assessed separately. In the context of HEIs, the identification of key process areas is not 
straightforward, since many processes are, to some degree, interrelated. 
5.4.1.2. Practices 
At a lower level of observance, each process is broken down within each dimension into 
practices that describe how the desired process outcomes might be achieved by an institution. 
These practices could be either essential for the successful achievement of a certain process or 
simply useful in supporting the outcomes of a particular process (Marshall 2006a, p. 5). For the 
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purposes of this research, no distinction will be made between the essential and useful practices; 
instead, all relevant practices for supporting graduates’ early careers within HEIs will be 
detected. Examples of such practices include HEIs’ ability to collect and use information on the 
employability of graduates, provide career services for students, incorporate work-based 
activities and internships within their curricula, etc. 
5.4.1.3. Dimensions of capability 
The main concept of each maturity model is capability. In this context, capability describes the 
ability of a HEI to ensure that the education and services it provides to students support and 
enhance the development of their employability skills and employment upon graduation. 
Organizational capability is described through dimensions of capability. In the original CMM 
(Paulk, Curtis, et al. 1993, p. 31), dimensions of capability are represented in hierarchical 
maturity levels, including initial, repeatable, defined, managed and optimized level. In this way, 
capabilities are assessed in a layered and progressive manner. A more holistic approach to 
capability can be found in the eMM, in which the dimensions of capability, including Delivery, 
Planning, Definition, Management and Optimization, are described in a synergistic manner 
Marshall (2006a; 2006b). As described by the same author, this synergy implies a holistic 
organizational approach, meaning that an organization with capabilities in all dimensions for 
all processes will be more capable than one with capabilities only in certain process dimensions. 
Furthermore, strong capabilities in a particular dimension supported by strong capabilities in 
other dimensions will lead to success in the desired process outcomes. From the maturity point 
of view, it can be said that an organization achieves a higher level of maturity when it is highly 
capable in all dimensions (Marshall 2006a, p.4; Marshall 2006b, pp.10-11). 
Following the synergistic logic of organizational capabilities proposed by Marshall (2006a; 
2006b) and starting from the idea of the maturity model as a strategic framework, the author  
propose dimensions of capability using the Deming PDCA cycle, with four phases (Plan-Do-
Check-Act) that are repeated iteratively. The application of PDCA cycle can also be found in 
the development of A Self-Assessment Model for Quality Management and Organisational 
Development for Continuing and Professional Education (Markkula et al. 2011), which, as 
already indicated in Chapter 3, share some common characteristics with maturity models. 
Figure 7 explains each capability dimension of maturity model for supporting graduates’ early 
careers in more detail, based on the four PDCA phases (Borys et al. 2012) and the description 
of capability dimensions from eMM (Marshall 2006b, p. 11).  
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Figure 7. Description of capability dimensions within maturity model for supporting 
higher education graduates’ early careers  
[adapted from (Borys et al. 2012 Marshall 2006b, p. 11)] 
 
One example of how this approach affects the overall maturity of HEIs in supporting and 
enhancing graduates’ employability is as follows: if an HEI provides support for students’ 
career development, but without an established a careers service and without an evaluation 
mechanism for the work of careers service, the overall maturity of the key process area is 
lowered. 
5.4.1.4. Capability assessment criteria 
The purpose of capability assessment criteria is to rate the performance of each practice of a 
certain process on a pre-defined scale that could be either qualitative or quantitative. The scale 
of capability assessment criteria represents possible maturity levels. In this model, the capability 
assessment criteria show how well a given HEI is performing for each practice within each 
dimension of capability. Usually, capability assessment criteria are proposed on a kind of Likert 
items scale with such defined values as (Marshall 2006a, p. 5; 2006b, p. 13): not assessed, not 
adequate, partially adequate, largely adequate and fully adequate. These qualitative values can 
also be supplemented with quantitative values. In this maturity model for supporting higher 
education graduates’ early careers, maturity levels are defined in the form of a textual descriptor 
for each of the relevant practices. Generic descriptors, on their own, would not be sufficiently 
specific to determine an accurate maturity level. Textual descriptors, by contrast, serve the 
• This dimension is concerned 
with the implementation of 
practices. Higher capacity in 
this dimension supported with 
high capacity in other three 
dimensions increases the
chance for sustainable process 
delivery.
• This dimension includes 
institutional capabilities for 
managing the process 
implementation, including 
evaluation (measurement) of 
gained results and validation 
(control) of goal realization. 
• This dimension consider 
planning of certain activities, 
while definition and systematic 
planning of activities 
contributes to a greater success 
in the realization of set goals 
for key process areas.
• This dimension reflects a 
culture of continuous 
improvement of practices
through the elaboration of new 
ideas and solutions for 
improving a planning and 
delivery of a certain practice 
within the next cycle of 
strategic planning. 
Act Plan
DoCheck
 87 
 
prescriptive use of the maturity model because they can provide guidelines on how to achieve 
higher levels of maturity in each practice. General descriptions of maturity levels are provided 
in Figure 8. 
 
Figure 8. Description of capability assessment criteria within maturity model for 
supporting graduates’ early careers 
5.4.2. Structure of the maturity model for supporting graduates’ early careers 
Given the definition of a strategic framework as an outline of objectives and initiatives 
(Rademakers 2014, p. 22) and the definition of a maturity model as one that provides guidelines 
for organizations to increase their capabilities from an initial stage, through several stages of 
maturity, to the desired end stage of maturity (Mettler & Rohner 2009; Mettler 2010; Pöppelbuß 
& Röglinger 2011), the author proposes a relationship between these two concepts, as shown 
in Figure 9. As evident, this strategic framework contains three main elements: key process 
areas, practices and dimensions of capability. Dimensions of capability based on the PDCA 
cycle give a strategic dimension to the framework. The maturity model additionally contains 
capability assessment criteria. 
The given practice is formally defined within the HEI, the institution is 
consistent in its performance and there is documented reflection on the usage 
of the practice for further improvements.
Level 5            
Fully adequate
The given practice is formally defined within the HEI, and there is 
consistency in performance, but the institution is lacking suggestions for 
potential improvements in the given practice in the future.
Level 4       
Largely adequate
The given practice is formally defined within the HEI to some degree, but it 
still lacks consistency in performance.
Level 3      
Partially adequate
There is some evidence of the given practice at the HEI, but this performance 
can be mostly characterised by the following attributes: ad hoc, informal and
inconsistent.
Level 2          
Initial
There is no evidence of the given practice at the HEI .
Level 1              
Not assessed
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Figure 9. Relationship between a strategic framework and a maturity model for 
supporting higher education graduates’ early careers  
[adapted from (Pažur Aničić & Divjak 2015)]3 
Based on the descriptions of the main maturity model elements for supporting higher education 
graduates’ early careers, and following the hierarchical structure of the CMM (Paulk, Curtis, et 
al. 1993, p. 29), Figure 10 illustrates the hierarchical structure of the maturity model for 
supporting graduates’ early careers and explains the connections among the main elements of 
the maturity model. 
 
Figure 10. Hierarchical structure of the maturity model for supporting higher education 
graduates’ early careers, based on the structure of CMM  
[adapted from Paulk, Curtis, et al. 1993, p. 29] 
                                                 
3 This figure is presented in the booklet “How to prepare students for the labour market challenges?” resulted from 
the project Development of a model for supporting graduates’ early careers 
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The proposed hierarchical structure helps to summarize the main structure of the strategic 
framework and maturity model for supporting higher education graduates’ early careers: 
• Key process areas in the context of higher education include strategic planning, 
curriculum design and development, alumni relationships, quality assurance, etc. Each 
of these key process areas seeks to achieve certain goals. 
• Each key process area is divided into several processes containing different practices, 
which describe activities or infrastructures within certain key process areas that, 
together, contribute to the achievement of process areas goals.  
• Practices are organized according to dimensions of capabilities, which address the level 
of implementation of certain practices on the levels of planning (plan), implementing 
(do), evaluating and controlling the implementation of certain practices and their effects 
(check) and elaborating new ideas for practice improvement in the next planning cycle 
(act). 
• Finally, each practice at a certain dimension of capability has defined five maturity 
levels or capability assessment criteria (not assessed, initial, partially adequate, largely 
adequate and fully adequate) that indicate practice capability.  
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 Chapter relevance 
This chapter has provided a detailed explanation of maturity models as useful benchmarking 
and strategic tools. In addition to providing a basic definition of maturity models, the chapter 
defines all elements of maturity models, not only in general, but also specifically applied to the 
problem of supporting graduates’ early careers within HEIs. In addition to elaborating on the 
various maturity model elements, the chapter also describes the maturity model design 
methodology in line with the principles of design science and describes a basic structure of the 
strategic framework and maturity model for supporting graduates’ early careers that are 
developed within the scope of this thesis. Therefore, the chapter provides a comprehensive 
perspective on the development of maturity models, which are the focus of this research. This 
concluding subchapter elaborates on the advantages of maturity models for supporting 
graduates’ early careers, as Marshall and Mitchell (2002) provided, for an e-learning maturity 
model: 
• A maturity model for supporting HE graduates’ early careers could provide a roadmap 
for HEIs looking to improve their processes for enhancing graduates’ employability. 
As a tool providing guidance for HEI managers and practitioners, a maturity model will 
help institutions improve the structure and strategic orientation of their decision-making 
processes. Therefore, it can be said that the maturity model will fulfil its prescriptive 
function.   
• The maturity model will provide support for institutional planning by allowing HEIs to 
benchmark their current capabilities, identify the areas in which improvements will 
produce the most immediate value and identify and prioritize necessary improvements 
in current practices regarding graduates’ employability. By serving as a tool for 
benchmarking, the maturity model will fulfil its comparative function.  
• The advantage of maturity models is that they can be easily understood by all higher 
educational stakeholders, without a need to examine detailed reports or metrics. 
Therefore, the proposed maturity model could encourage greater involvement by 
different groups of stakeholders. 
Finally, it is important to address potential criticisms of maturity models, which are, as 
recognized by Marshall & Mitchell (2002), often aimed at these models’ prescriptive natures. 
The maturity model developed in the scope of this thesis will provide a framework indicating 
a set of good practices and possible levels of maturity, which could serve as a self-assessment 
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tool and a source of guidance for HEIs striving to enhance the employment capabilities of their 
graduates. However, it cannot be claimed that institutions undertaking initiatives that differ 
from those described in this model will be unsuccessful or unable to achieve continual 
improvement in their processes.  
  
 92 
 
6. EMPIRICAL RESEARCH 
The previous chapter provided an outline for the strategic framework and maturity model that 
are developed within the scope of this research. The present chapter presents a detailed 
description of each of the five steps of maturity model development, along with the methods 
used and the results obtained. As it was explained in subchapter 5.4.2 and shown in Figure 9, 
the strategic framework serves as a basis for the development of a maturity model, which differs 
only in the addition of capability assessment criteria. Therefore, when refering to the 
development of a maturity model within this thesis, the development of a strategic framework 
is also considered. 
As was already stated in the introduction, this empirical research was conducted over the course 
of several steps involving predominantly qualitative and, to a lesser extent, quantitative 
research methods, which characterizes it as a mixed method research (Creswell 2009), 
following the: 1) guidelines for design science in information systems (Hevner et al. 2004); 2) 
requirements for the development of maturity models, as proposed by Becker et al. (2009) and 
3) steps for the development of maturity models in terms of design decisions (Mettler 2010). 
This introduction to empirical research presents a short overview of the research methods used 
in each of the five steps of the maturity model design, according to Mettler (2010) and as shown 
in Figure 11. It also examines the connections among the research steps, the methods used and 
the results of each phase within the research hodogram (Figure 12). This chapter is divided 
into five subchapters, which follow the five steps of maturity model design and provide detailed 
descriptions of research methods used in each step, previously presented as a research plan in 
the work of Pažur Aničić and Divjak (2015) and the introductory chapter of this thesis. 
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Figure 11. Research methods used in the development of maturity model for supporting 
graduates’ early careers  [according to steps proposed by Mettler (2010)] 
 
1) Identify a new need or opportunity 
In this first phase of maturity model design, it is important to identify a need for the design of 
such a model. In the context of supporting higher education graduates’ early careers, this need 
is evidenced by strategic documents and policies at both EU and national levels and by relevant 
projects and scientific papers related to graduate employability, strategic management and 
quality assurance in higher education (Chapter 1,2 and 3). To elaborate the need for such a 
model for HEIs in the field of ICT, a systematic literature review of scientific papers in the 
field of education and the career development of graduates in the field of ICT was conducted 
(Chapter 4). Finally, after the need for a holistic model for enhancing graduates’ employability 
within HEIs was recognized, this first step was concluded with the elaboration of maturity 
models, which are recognized as an appropriate strategic management tool for the identified 
problem (Chapter 5). 
2) Define the scope 
Since higher education systems are very dynamic and complex systems, it is useful to define 
the scope of the research in order to shape further research and focus on important elements. 
In relation to the elements of a maturity model, the process of defining the model’s scope is 
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equivalent to the determination of key process areas and their main practices impacting the 
employability of graduates. In this phase, the author conducted a content analysis of the 
strategic documents of different HEIs and other relevant literature in order to identify key 
process areas and the initial list of practices. The findings were amended through the results of 
a focus groups with experts, which had two main aims: 1) to determine the most important key 
areas of HEIs in preparing students for their early careers and 2) to detect the key persons at 
HEIs that could help in determining all of the practices that contribute to graduates’ 
employability. 
3) Design the model 
The third phase in the maturity model design is the most comprehensive, since it identifies all 
relevant practices within previously defined key process areas. A preliminary list of practices 
constructed within 2) Define the scope serves as a basis for conducting several case studies at 
different HEIs in Europe. In addition to this case study research, to design a maturity model for 
supporting graduates’ early careers, it is also important to include the perspectives of other 
relevant stakeholders, including employers, teaching staff, representatives of managerial and 
supporting institutions, alumni and current students. Inputs from various groups of stakeholders 
were gathered through focus groups. After the key practices were defined, this design phase 
also described the capability assessment criteria (maturity levels) for each practice. 
4) Evaluate the design  
The model was evaluated on two levels: 1) a validity check level (including content and 
construct validity) and 2) a reliability check level (Cohen et al. 2011; Merriam & Tisdell 2015). 
Validity addresses questions of how research findings match reality; therefore, this phase 
required the knowledge of experts and students. For each of the recognized practices, the 
evaluators were asked to evaluate: 1) whether or not the practice is relevant, important or 
essential for supporting graduates’ early careers within higher education (content validity) and 
2) to which key process area the practice belongs (construct validity). The reliability of the 
model refers to the extent to which the research findings can be replicated with other groups of 
respondents, and this was assessed by testing the model at four HEIs in Croatia in the field of 
ICT with the purpose of determining whether the maturity model covers all possible maturity 
levels for each practice. 
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5) Reflect the evolution 
The evolution portion of maturity model design is important because of the way in which the 
roles of organizations change over time. In this particular case, as the student support system 
changes and evolves, the maturity model should be redesigned accordingly. Since the research 
within this doctoral dissertation is time-constrained, this dissertation will not involve this 
portion of the maturity model design process in any extended way. However, some suggestions 
for the further development of the maturity model will be provided based on the results of the 
model evaluation. 
 
Figure 12 on the next page presents the research hodogram, including the research steps, 
methods used, the relevance and rigor within each cycle and the results of each phase. The 
research methods marked in grey represent those that contribute to the relevance of the 
research, while those marked in orange represent methods referring to the rigor of the research. 
As can be seen, the model development includes iterative processes since the steps 3) Design 
the model and 4) Evaluate the model are to some extent interrelated.
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Figure 12. Research hodogram  
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 Step 1: Identify a new need or opportunity 
The initial step in the design of every maturity model is to recognize a need or an opportunity 
for such a model. Within this thesis, the need for a model that will provide comprehensive 
guidelines for HEIs in supporting their graduates’ employability has been recognized and 
elaborated in several chapters. This subchapter summarizes these findings: 
Chapter 2  
This chapter examined the relevant strategic documents at the EU and national level and 
concluded that there is a need to develop a strategic framework model to enable better planning, 
monitoring and evaluation of the activities within HEIs that contribute to the better 
employability of students, including cooperation with industry, tracking of students’ 
employability, etc., with the main goal of helping HEIs become more mature in one of their 
most important roles: contributing to society through the production of skilled and employable 
graduates. 
The results of recent EU projects in the field of graduate employability indicate that there are 
several areas within HEIs that need to be improved in order to provide graduates with higher 
education experiences that contribute to their employability potential. Thus, a model that 
provides guidelines to HEIs for implementing these areas in a way that allows them to better 
prepare graduates for the world of work would be very helpful.  
In summary, Chapter 2 indicated a need for the development of a managerial tool to help HEIs 
effectively use resources like data from tracer studies to improve processes and practices in 
order to ensure better graduates employabilty. 
Chapter 3 
Chapter 3 addressed strategic planning and quality assurance in higher education from the 
perspective of the universities’ third mission: to contribute to society, including through the 
employability potential of their graduates. In addition to being a part of universities’ third 
mission, the employability of graduates is also seen as a direct measure of the quality of higher 
education. The chapter concluded that there is still a clear need for the development of quality 
management and quality assurance systems, besides ESG that is widely applied, to measure 
the extent and the ways in which higher education matters for employment and work. 
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Therefore, this research focuses on building strategic guidelines and a strategic framework that 
should help HEIs define more specific targets and actions in the form of a strategic roadmap 
and blueprint. As a proper tool for supporting the implementation of the strategic framework, 
the maturity model focuses on organizational capabilities as one of the main elements of 
strategy. 
Chapter 4 
Finally, the conducted systematic literature review on the education and career development of 
future ICT professionals presented in Chapter 4 provides good insight into the problem 
domain, and the results show the existence of a research gap and a need for future work in the 
research field. Areas of cooperation with employers and graduates’ employability are found to 
be little represented in the existing scientific literature on higher education and the career 
development of future ICT professionals. Furthermore, no relevant model contributing to 
improvements in these contexts was found. 
Chapter 5 
Based on the results of Chapter 2, Chapter 3 and Chapter 4, a maturity model is recognized 
as an appropriate strategic management tool for helping to solve the identified societal 
problems related to graduates’ employability. Moreover, the comprehensive systematic 
literature review conducted within Chapter 4 showed that no model of this kind can yet be 
found within the scientific literature related to the education and career development of 
graduates within the field of ICT.   
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 Step 2: Define the scope 
After the need for the development of a model that will contribute to the better preparation of 
graduates for their transition from the system of higher education to the labour market has been 
acknowledged, it is necessary to define the scope of the research. Eisenhardt (1989) stressed 
that the purpose of specifying constructs a priori is “to help to shape the initial design of theory-
building research”. This design impacts future research steps by focusing them on important 
elements. A basis for defining the scope of the research can be found in the main elements of 
the maturity model, as proposed in Figure 9. This second step in the maturity model design 
process refers to the definition of basic key process areas and an initial list of practices that will 
be used to prepare the next research step: 3) Design the model. Defining key process areas is 
not simple, since all of the processes are interrelated to some degree. As has already been 
elaborated, higher education is a complex system that can be observed from different 
viewpoints, such as quality assurance, strategic planning, etc., which impact the system 
elements that are recognized to be the most relevant. Key process areas are defined in two 
steps: 1) a short review of relevant literature and projects and 2) focus groups with experts. 
6.2.1. Definition of key process areas  
In the context of graduates’ employability, it is important to determine and describe HEIs’ key 
process areas containing practices that contribute to the employability of graduates. For 
observing the higher education management system and determining the components of this 
system in the context of graduates’ employability, Pavlin et al. (2011, pp. 46-47) emphasize 
the following five higher education determinants: 1) study programme characteristics, 2) 
selection policies, reception and orientation for students entering, 3) teaching and learning 
modes, 4) study-related experiences and 5) support services for students. Based on the results 
of the HEGESCO project (HEGESCO 2007), improvements in the following areas of the 
higher education management system can be identified as important for enhancing graduates’ 
employability: 1) curriculum design and delivery processes (including both generic and 
specific skills, active teaching modes, collaborations with employers, etc.), 2) provision of 
career-related activities through the development of career centres and 3) the collection and 
use of feedback from relevant stakeholders (students, alumni, employers) to further improve 
different processes. In the Pedagogy for Employability, Pegg et al. (2012, p. 45) emphasized 
three key areas required for successfully preparing graduates for employability: 1) learning, 
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teaching and assessment; 2) work experience; and 3) building an institutional culture that 
promotes employability.  
Although the literature indicates some important key process areas, it is necessary to amend 
these process areas with some elements from the rigor cycle. The most appropriate technique 
to accomplish this is a focus group with relevant experts, with the experts’ knowledge 
representing a knowledge base for amendments and additions. A focus group is a qualitative 
technique that represents an adjunct to a group interview. It relies not on the back and forth 
between an interviewer and a group, but, rather, on the interactions among members of the 
group, who discuss topics moderated by the researcher (Cohen et al. 2011, p. 436). Focus 
groups were first used in marketing research in the 1950s (Merriam & Tisdell 2015, p. 113). 
Today, their usage is growing in business and political circles, as well as in educational research 
(Cohen et al. 2011, p. 436). Focus groups can be useful for many different purposes, including, 
amongst others, developing an orientation toward a particular field of focus (Cohen et al. 2011, 
p. 436). This is the case with the focus groups conducted within this research. Usually, focus 
groups are not used as a stand-alone method; instead, they are typically employed within a 
multi-method research design, with three main purposes: 
• “To clarify, extend or qualify findings produced by other methods 
• To feed back research findings to study participants (Bloor et al., 2001:90) 
• To identify research foci or develop research questions prior to the conduct of the main 
study” (Silverman 2014, p. 208). 
Within this research step, there are two main purposes for conducting a focus groups: 
1) To extend or clarify the key process areas that are important within the system of higher 
education for exploring support for graduate employability, as recognized from the 
literature; 
2) To identify the focus of further research and to provide some basis for the preparation 
of a case study questionnaire. 
The main characteristics of focus groups can be summarized as follows:  
• Focus groups usually consist of small groups of six to eight people who share certain 
characteristics; 
• An informal group discussion focuses on particular topics, based on predetermined 
questions; 
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• The discussion is led by a moderator, who actively encourages group members to 
discuss the given topic with one another; 
• The discussion is recorded and the data are transcribed and analyzed using a variety of 
techniques for qualitative data analysis (Silverman 2014, p. 206). 
For the purposes of this research, purposive sampling was used to include individuals who were 
well versed in the research topic (Merriam & Tisdell 2015, p. 114). A short description of 
conducted research groups and the initial results are presented in the work of Pažur Aničić & 
Divjak (2015). The focus groups consisted of experts with rich experience in leading HEIs, as 
well as different stakeholders of the higher education system, all of whom were team members 
of the project Development of a methodological framework for strategic decision-making in 
higher education – a case of open and distance learning (ODL) implementation, financed by 
the Croatian Science Foundation. The focus groups were held during the Strategic Planning 
within Higher Education workshop, which was held at the Faculty of Organization and 
Informatics in Varaždin from 9 to 11 July 2015. The purpose of the focus groups was to 
determine all of the relevant areas of the higher education system that contribute to the 
employability of graduates, as well as to provide a focus for further research and answer the 
first research question: 
Research question 1: Which are the key higher education systems’ determinants having 
a major impact on the preparation of higher education graduates for their early 
careers? 
To accomplish these objectives, two research questions for the focus groups were set: 
• Question 1: In your opinion, which are the most important key areas/process categories 
(activities, structures, processes, actors, etc.) of HEIs in preparing students for their 
early careers? 
• Question 2: At your institution, who are the key persons that could help in determining 
all the elements within HEI that contribute to students’ employability? 
The participants were divided in two groups, each of which engaged in a 30 minute long 
moderated discussion. In Group 1, the moderator was the PhD candidate, and in Group 2, the 
moderator was the PhD candidate’s mentor. Before the focus groups were conducted, a 
consultation was held between the PhD candidate and the mentor in order to reconcile the rules 
for moderating the discussion. Furthermore, before the focus groups, the PhD candidate held a 
 102 
 
short presentation, during which all the focus groups participants were introduced with research 
topic, the research plan and the purpose of the focus groups. The focus groups participants were 
also asked for permission to record the discussions for future analysis.  
There are three main methods for analysing focus group data (Silverman 2014, pp. 210-220): 
quantitative content analysis, qualitative thematic analysis and constructionist methods. The 
main method used to analyze the focus groups discussion within this research was qualitative 
thematic analysis. The transcript of the discussion was read, and identified key process areas 
were marked when they were recognized within the discussion. This analysis of transcripts 
served as a control technique since both moderators summarized the recognized key process 
areas and identified persons immediately after the focus groups were finished. Table 7 and 
Table 8 summarize the results of the focus groups discussion. 
Table 7. Summary of focus group 1 for the identification of key process areas 
Moderator: PhD candidate 
Participants’ expertize  
1) Associate Professor, Vice-dean for Finance, Supervisor of Student Support and Career 
Development Centre 
2) Full Professor of Computer Science at the Department of Computer Science at the Faculty 
of Science 
3) Assistant Professor at the Department of Business Informatics, Faculty of Economics 
4) Vice Principal for Digital Education, Professor of Education & Technology at the School of 
Education  
5) Postdoctoral Student  
6) Representative of Employers, PhD candidate  
7) Teaching Assistant, PhD candidate  
Identified key process areas 
1) Strategy 
2) Curriculum 
3) Quality assurance 
4) Alumni relationship 
5) Support services 
6) Teaching 
7) Research & Development (R&D) 
Identified key persons 
Support services – career services officer, Curriculum – vice-rector, Alumni – officer, Quality –
quality assurance team/vice-rector for learning and teaching, Strategy – management, employers and 
other stakeholders 
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Table 8. Summary of focus group 2 for the identification of key process areas 
Moderator: PhD candidate’s mentor 
Participants’ expertize 
1) Full Professor – Tenure, former Vice-dean for Finance and current Dean 
2) Full Professor – Tenure, former Vice-rector for Students and Study Programmes and Vice-
dean for Science and International Relations; Member of the National Council for Human 
Potential Development 
3) Associate Professor, Member of the Quality Board 
4) Full Professor, PhD in Engineering, Head of the University Media and Learning Division 
5) Assistant Director for Education and Customer Support, University Computing Centre  
6) PhD Candidate 
Identified key process areas 
1) Strategy 
2) Curriculum 
3) Quality Assurance 
4) Alumni 
5) Student services 
6) Research & Development (R&D) 
7) Teachers 
8) Infrastructure 
9) Extra-curricular activities 
Identified key persons 
Director of ICT centre, ministry, head of a sector for quality assurance, mentors, vice-rector for 
students, education and quality assurance, head of the study programme, deans and vice-deans, head 
of career center services and lifelong learning 
From the above summary of the focus groups results, it is clear that there are five key process 
areas that the groups recognized as important: Strategy, Curriculum, Support Services, Alumni 
Relationships and Quality Assurance. Both group discussions also recognized the importance 
of Teachers (Group 1 indirectly recognized it through teaching) and indicated the potential 
importance of R&D. Group 2 recognized two additional areas that should be further analyzed 
to determine whether they should be observed as a separate key process areas or as parts of 
other process areas: Infrastructure and Extra-curricular activities. Before making a decision 
regarding which key process areas will provide a basis for further analysis and the development 
of the final strategic framework and maturity model, it is important to research these areas in 
more detail. Therefore, Table 9 first presents the combination of key process areas identified 
by the focus groups and then explains the reasons for merging some of the groups, together 
with a parallel to ESG internal standards and guidelines. The list of four proposed key process 
areas is further elaborated within separate subchapters, which have two main purposes:  
1) To provide short overviews of each key process area; 
2) To provide insight into the main key processes and the practices they contain in order 
to set a basis for further research into the key practices within the case studies research.  
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Table 9. Explanation of key process areas 
Key process 
areas  
Group 1 Group 2 Explanation 
Strategic 
planning 
 
Strategy 
 
Strategy 
 
Strategy development and implementation, 
especially in relation to the employability of 
graduates, is among the most important key process 
areas. This area was recognized by both focus 
groups and includes Policy for quality assurance 
guidelines from ESG. 
Curriculum 
design and 
delivery 
 
Curriculum 
 
Teaching 
Curriculum 
 
Teachers 
Curriculum design and delivery is recognized as 
important by the previous review of relevant 
literature, the project results and the focus groups. 
Since one focus group recognized teachers as 
another relevant area and the other indicated 
teaching, the author propose further research into 
practices related to teachers as part of the 
curriculum, as elaborated further within subchapter 
6.2.1.2. This key process area includes Design and 
approval of programmes; Student-centred learning, 
teaching and assessment; Teaching staff, partialy 
Learning resources and student support, and On-
going monitoring and periodic review of 
programmes from ESG.  
Student 
support  
 
Support 
services 
 
Alumni 
relationships 
Student 
services 
 
Alumni 
Support services comprise a wide range of activities 
across different areas. Among these, career support 
is the most relevant for supporting graduates’ early 
careers; however, some of the practices of other 
support services, such as academic services, are also 
included. Both focus groups recognized alumni 
relationships as an important area. Relationships 
with alumni involve different aspects, such as 
alumni donations. Since this research focuses only 
on those alumni relations that play a role in 
enhancing graduates’ employability, alumni will 
also be observed as an aspect of student support 
services. This key process area includes partialy 
Learning resources and student support and 
Information management from ESG. 
Extra-
curricular 
activities 
 Extra-
curricular 
activities 
Although Group 1 did not mention extra-curricular 
activities, these were recognized as important both 
by Group 2 and the literature and, therefore, are 
included as another key process area of the maturity 
model. Extra-curricular activities include a broad 
range of activities, such as work in student 
organizations or student unions, participation in 
different student competitions, volunteering, sport 
activities, entrepreneurship initiatives, etc. This key 
process area includes partialy Learning resources 
and student support from ESG. 
 Quality 
Assurance 
Quality 
Assurance 
Both focus groups recognized the importance of 
quality assurance processes. Subchapter 3.3 
elaborated on quality assurance processes within 
higher education as integrative processes that 
comprise several different areas within HEIs. Since 
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the quality assurance cycle follows the plan-do-
check-act steps, which will be used as a capability 
dimension in the observance of higher education 
practices in defined areas, quality assurance is 
actually integrated into all key process areas. 
Therefore, there is no need to observe it as a separate 
process area.  
  Infrastructure Group 2 recognized infrastructure as another key 
area of relevant processes. Subchapter 6.2.1.2. 
indicates that infrastructure (location, materials, 
etc.) can also be observed within a broader 
understanding of curriculum delivery. This is 
similar to the provision of adequate infrastructure 
for student support services and extra-curricular 
activities. Therefore, infrastructure is not observed 
as a separate key process area, but is instead 
integrated within the other key areas.  
 R&D R&D Research and development activities were 
recognized within only one focus group as 
influential for graduates’ employability while the 
other group mentioned the potential importance of 
student involvement in R&D activities; therefore, 
R&D will not be observed as one of the key process 
areas. However, some questions referring to R&D 
activities will be included in the case study 
questions in order to determine whether certain 
R&D practices are relevant for graduates’ 
employability.  
 
As ESG guidelines are widely represented, it is important to make a parallel with internal 
guidelines which were recognized within Chapter 3 as relevant for the development of maturity 
model within this thesis. From the list of 10 guidelines, most could be directly connected to 
one or more key process area, Information management and Policy for quality assurance are 
integratively included in check and act phases of PDCA cycle for most of the practices, Student 
admission, progression, recognition and certification and Public information can be 
recognized within several key process areas while Cyclical external quality assurance is not in 
the focus of this research.  
 
This subchapter answers Research question 1: Which are the key higher education systems’ 
determinants having a major impact on the preparation of higher education graduates for their 
early careers? 
The answer is in defined four key process areas: Strategic planning, Curriculum design and 
delivery, Student support and Extra-curricular activities, each of which is described in the next 
subchapters.  
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6.2.1.1. Strategic planning of graduates’ employability 
This process area is concerned with the institutional management and planning related to 
enhancing and supporting graduates’ employability. Two basic elements of every strategy are: 
1) its mission, which indicates the purpose of the organization, and 2) its vision, which shows 
where the organization wants to be in future. The mission of HEIs, as already elaborated in 
Chapter 3, is primarily focused on teaching and research. However, universities also have a 
third mission, which is concerned with their contribution to society. In relation to the concept 
of a mission, a vision describes where an organization wishes to be in the future. A good 
example of a higher education mission and vision that reflect the employability of graduates as 
an important issue are those published in The University of Edinburgh Strategic Plan 2012-
2016  which states:  
“Vision: To recruit and develop the world’s most promising students and most 
outstanding staff and be a truly global university benefiting society as a whole. 
Mission: The mission of our University is the creation, dissemination and curation of 
knowledge. As a world-leading centre of academic excellence we aim to:  
• (…) 
• provide the highest quality learning and teaching environment for the greater 
wellbeing of our students and deliver an outstanding educational portfolio 
• produce graduates fully equipped to achieve the highest personal and 
professional standards  
• (…)”(University of Edinburgh 2012) 
Defining a vision and a mission in such a way that they directly reflect the employability of 
graduates helps to guide all future organizational steps in the strategic planning process in the 
same direction. The following important step in the strategic management process is to define 
organizational objectives, which are normally “stated in terms of a desired level of attainment 
within a specific time frame” (Byars et al. 1996, p. 16). To achieve objectives in a desired 
timeframe, institutions must implement a strategy. The institutional-level strategy is the most 
important because it guides strategies at lower levels. For example, within HEIs, an 
institutional strategy is usually followed by a learning and teaching strategy, an employability 
strategy and different strategies at the levels of faculty, departments or other organizational 
units. Strategies are usually accompanied by policies and action plans at the level of different 
organizational units, designed to guide decision-making and support concrete actions at 
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different levels of organization in implementing their strategies. When implementing these 
strategies, available resources and the commitment of higher education managers are the main 
asset for success.  
Within a higher education system, the Strategic planning process area is independent from the 
university type or the field of study at a lower level, as it represents some concepts that are 
universal to all types of HEIs. For the purpose of this thesis, it is important to observe the 
mention of employability in higher education strategic documents and strategic planning 
processes, since these affect all other processes within an institution.  
6.2.1.2. Curriculum design and delivery  
To understand the importance of curriculum in graduates’ employability, it is important to 
provide a broader perspective of the concept of employability. Dacre, Pool and Sewell (2007) 
proposed the CareerEDGE model, already mentioned in Chapter 2. This model includes some 
individual characteristics, but also reflects characteristics that could be attained through a 
curriculum: career development learning, work & life experience, degree subject knowledge, 
understanding & skills and generic skills. Similar elements can be found in Bennett et al.’s 
(1999) model of course provision, which contains disciplinary content, disciplinary skills, 
workplace awareness, workplace experience and generic skills. Some strategies rest on the 
premise that the development of knowledge, skills and attitudes for employability within higher 
education is best embedded within the curriculum and, therefore, stress the importance of all 
aspects of this curriculum (University of Bradford 2012a). Furthermore, what is really 
important in the context of embedding employability in the curriculum is the comprehensive 
approach that includes embedding employability skills within the curriculum, enhancing 
students’ employability through the co-curricullar and extra-curricular activities and engaging 
employers in the curriculum design and development (Pegg et al. 2012; Yorke & Knight 2006). 
To introduce the key process area associated with curriculum design and delivery, it is 
important to understand the term curriculum and its related concepts. Furthermore, the term 
curriculum is often associated with the term study programme; thus, it is important to 
understand the connection and differences between the two. While a study programme 
considers goals and study content, a curriculum is usually a broader concept that comprises a 
student’s entire experience within the processes of formal education. Thus, in addition to the 
goals and content of the study program, a curriculum covers teaching and evaluation methods 
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and resources for implementing the processes of teaching and learning. These processes are 
aimed at students, who should be placed in the centre of the teaching process. Direct connection 
between curriculum and study programme is in the pre-defined learning outcomes of a study 
programme that provides basis for the curriculum development (Divjak & Begičević Ređep 
2016, p. 71). 
This process area is concerned with all aspects of a curriculum, including its standard elements 
such as curriculum aims, intended learning outcomes, content, learning, teaching and 
assessment methods. Several extended versions of curricula, such as the so-called curricular 
spider web proposed by van den Akker, contain additional aspect (in this case, teacher role, 
materials &resources, grouping, location and time) (in van den Akker et al. 2009, p. 11). 
Divjak and Begičević Ređep (2016, p. 72) also identified student workload, student support, 
incoming students’ competences, recognition of prior learning, qualification framework, 
inclusion policies in education and the system of quality assurance of studies and achieving 
learning outcomes as basic curriculum elements.  
The literature shows that, in order to ensure quality of curriculum, the curriculum design and 
development process should follow the iterative cycle of planning, implementing, evaluating 
and analysing (van den Akker et al. 2009, p. 15; Stabback 2016). Divjak and Begičević Ređep 
(2016, p. 73) also proposed a cyclic plan for identifying and verifying learning outcomes as 
one of the basic curriculum elements, and their proposed steps could be considered to follow 
the four steps of the PDCA cycle. Therefore, the logic of the PDCA cycle, which has already 
been mentioned as a basis for both strategic planning and quality assurance processes can also 
be found in curriculum desing and development. Hussain et al. (2011) recognized that 
curriculum evaluation has special importance “because the goals of education can be attained 
only through valid reliable curriculum” that is updated on a regular basis in order to fulfil new 
and emerging labour market needs.  
It is important to stress that curriculum development can be observed at different levels, such 
as the national level (e.g. large national curriculum reforms which are most common for pre-
tertiary education and not for the higher education) and the programme or course level (e.g. 
modifications to small-scale activities). What is important is that the same principles apply to 
all the situations. Short descriptions of the main elements of a curriculum are provided below. 
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6.2.1.2.1. Aims and objectives  
The main purpose of the aims and objectives of a curriculum is to answer the following 
question: Towards which goals are the students learning? If the purpose of teaching in higher 
education is to develop graduates who are highly employable, this should be supported through 
consistent policy frameworks and action plans at the institutional level, and considerations for 
employability should be embedded throughout the main aspects of the curriculum (Pegg et al. 
2012; Yorke & Knight 2006). 
6.2.1.2.2. Learning outcomes 
According to Beljo Lučić et al. (2011, p. 18), learning outcomes consider “knowledge and skills 
and the associated autonomy and responsibility which a person has acquired through learning 
and which the person proves after the learning process is completed”. They can be defined as 
statements of what a student is expected to know, understand and be able upon completion of 
a learning process (European Union 2015a, p. 10; Gudeva et al. 2012). Learning outcomes are 
very important elements of a curriculum because they affect the curriculum’s content, teaching 
methods and assessment (Divjak 2008, p. 9).  
In recent years, several globally important projects related to learning outcomes in higher 
education have been conducted. The OECD, through a series of feasibility study reports on the 
Assessment of Higher Education Learning Outcomes (AHELO) (Braun & Bily 2013; Tremblay 
2013; Tremblay et al. 2012) emphasizes the shift from a focus on input-based conceptions (e.g. 
number of classes taken or study time) to outcome-based conceptions (e.g. the knowledge and 
skills obtained by graduates). Another comprehensive project, the Competences in Education 
and Recognition (CoRe) project related to the Tuning Educational Structures in Europe  
project, provides a guide for formulating degree programme profiles, including programme 
competencies and learning outcomes (Lokhoff et al. 2010). 
Several different approaches to research learning outcomes can be found in the scientific 
literature. Based on the analysis of scholarly documents Prøitz’s (2010) recognized two 
dominant debates on issues of learning outcomes: 1) whether learning outcomes should be 
stated in “full-ended, stable, pre-defined and measurable terms” or in “open-ended, flexible 
terms with limited opportunities for measurement” and 2) learning outcomes as tools for 
accountability purposes. Other research results indicate a need to link learning and assessment 
activities with learning outcomes (Potgieter 2012), propose methodologies for writing 
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descriptors based on learning outcomes in higher education (Gudeva et al. 2012), discuss 
students’ self-reporting of learning outcomes as a measure of student learning (Douglass et al. 
2012) and propose conceptual models for intended learning outcomes supporting curriculum 
development (Tangworakitthaworn et al. 2013).  
6.2.1.2.3. Content 
Curriculum content considers the subject matter to be taught in order to achieve curriculum 
objectives and learning outcomes. Within each course, content is usually organized in smaller 
units called lectures. It is important that curriculum content is coherent, meaning that, at the 
course level, the content represents a certain topic and is connected with the content of other 
courses. Moreover, the curriculum content should be connected to the defined learning 
outcomes at the programme level (Divjak 2008, p. 9). In the EHEA, learning outcomes reflect 
the content of the programme supported by European Credit Transfer System (ECTS) where 
ECTS credits “express the volume of learning based on the defined learning outcomes and their 
associated workload” (European Union 2015a, p. 10). 
6.2.1.2.4. Teaching methods 
The selection and application of appropriate teaching methods is highly important for 
successful content delivery. Teaching methods should support the achievement of learning 
outcomes; thus, it is important to detect which learning experiences are most suitable for the 
achievement of which learning outcomes. Although lecture-based teaching methods are still 
“important for developing theoretical and abstract contextual knowledge”, there is also a need 
for more active learning approaches which involve more active student engagement in the 
learning process and shift the role of the teacher from a lecturer to a facilitator of student 
activities (Pegg et al. 2012, p. 32). One approach that emphasize this shift is student-centered 
learning (Wright 2011). The European Commission recently recognized the need to increase 
learning opportunities through more work-based learning and business-education partnerships 
(via collaborations with social partners) at the level of higher education as “a proven 
springboard to good jobs and to developing labour market-relevant skills, including transversal 
and soft skills” (European Commission 2016a, p. 13). Accordingly, in coming years, particular 
attention will be given to innovation in pedagogy, including support for flexible curricula and 
the promotion of interdisciplinary and collaborative approaches within institutions. Therefore, 
new learning methods, such as work-based learning activities (Costley & Dikerdem 2012), 
experience-based learning (Matsuo et al. 2008), practice-based learning (Hynes et al. 2011), 
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cooperative education programmes (Coll et al. 2002), problem-based learning (PBL) (Intayoad 
2014; Pažur Aničić & Mekovec 2016) etc., are increasingly finding their place within ICT-
related higher education curricula.  
6.2.1.2.5. Assessment methods 
The assessment of student work is a process through which a teacher monitors and evaluates 
results (outcomes) of student learning through different activities. Assessments should be 
related to the set learning outcomes and should allow and encourage further learning (Divjak 
2008, p. 12). In order to enhance employability through curricula, assessment arrangements 
should differ from those typically found in most of the academic programmes. In this context, 
the literature discusses such methods as self-assessment and peer assessment. Peer assessment 
activities are found to encourage students to think critically and objectively jugde their own 
and their peers’ performance, as well as to offer constructive comments about possible 
improvements for future work (Yu & Wu 2011). In general, peer assessment and self-
assessment are recognized as positive methods for developing students’ critical thinking. 
However, they also demand considerable time and effort on the part of the teacher to organize, 
manage and control the assessment process (Chen 2010; Martínez-González & Duffing 2007).   
6.2.1.2.6. Teacher’s role 
In the context of graduate employability and early careers, those who have the greatest impact 
on graduates’ early success in the labour market are certainly academics: the professionals who 
work at HEIs as assistants, associate professors or full professors. In addition to teaching and 
research, one of the primary roles of these individuals within higher education in training 
students for their future career (Pavlin et al. 2013, p. 63). These academics impact graduates’ 
employability in many different contexts, especially within the current environment of 
internationalisation, globalisation, shifts from elite higher education to mass higher education, 
an increasing focus on students’ entrepreneurship skills, etc. 
Academics’ work affects students in different ways, beginning with the creation of a 
curriculum that provides students with basic professional knowledge. Academics also enable 
collaborations with employers, which provide students with their first insights into the world 
of work, they choose adequate learning and teaching methods that contribute to the 
development of desired generic and entrepreneurial skills, but they also participate in preparing 
students to be good citizens in society. In order to successfully enable students’ personal 
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development through the curriculum, it is important for institutions to provide opportunities 
for staff to consider their own personal and professional development, which in turn, increase 
their understanding of the importance of doing the same for their students (see Pegg et al. 2012, 
p. 17). The continuous development of academics is especially important in today’s global 
environment, when environmental changes and the increasing focus on universities’ third 
mission place pressure on universities to extend traditional teaching and learning to new 
teaching methods that include different projects involving collaborations with other 
stakeholders, internships, work-based learning activities, etc. In the context of the incomplete 
reform of the Bologna process, Leoni (2014) recognized university teachers as being unable to 
meet the educational challenges of modern employment conditions. He saw the outdated 
pedagogical and didactic instrumentations used by university teachers as a main problem 
preventing students from acquiring and developing necessary competences that could be 
fostered by alternative methods like problem-based learning and teaching.  In its publication A 
New Skills Agenda for Europe, the European Commission recognized teachers as the 
individuals who have most impact on learners’ performance in higher education and who help 
learners acquire higher and more relevant skills by introducing new teaching and learning 
methods (European Commission 2016a, p. 15). The Commission emphasizes the need to 
support teachers’ professional development to enhance innovative teaching practices, including 
ways of using and bringing digital tools into the classroom and stimulating entrepreneurial 
mindsets. 
Other curriculum elements (materials and resources, grouping, location and time) are closely 
related to the main elements described above and are important for the successful delivery of a 
curriculum.  
6.2.1.3. Student support services 
It is difficult to clearly define which processes and practices belong under the area of Student 
support services. These services vary from institution to institution based on type, size, country, 
tradition, etc. This subchapter describes the most common student support-related services 
recognized as career services, personal development planning and alumni relationships.  
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6.2.1.3.1. Career services 
Since the focus of this research is on the employability and early career development of higher 
education graduates, among the most important practices within HEIs are those related to 
career guidance and counselling, which are usually organized within career services. Lazić 
(2012, p. 3) elaborated a new paradigm of career guidance that recognizes careers as life-long 
learning processes of skills acquisition and shifts the emphasis from career selection to career 
building. Therefore, the career guidance process should ensure that graduates remain 
responsible for their future career development and ready to adapt to changes in the working 
environment. Accordingly, the focus of career services within HEIs is not on psychological 
testing (as is traditional), but is instead on a whole set of activities that:  
• Encourage students to discover their potential and think about their future careers 
already during their studies; 
• Provide students appropriate information on the labour market opportunities in the 
studied domain; 
• Support students in making appropriate decisions about their professional development; 
• Support the development of students’ employability through the provision of different 
activities.  
Lazić & Janković Barović (2012, pp. 6-7) organized the career services at universities around 
the following four types of activities: 
• Career Information – a group of activities oriented toward offering information about 
career opportunities through different media, such as web pages, social media, 
workshops, interviews, etc.  
• Career Counselling – a group of activities aimed at providing support for individuals 
and their personal development in order to help them make the right decisions about 
their future careers. Counselling activities include assessing individuals’ needs and 
capabilities, encouraging them to research their own potential and providing 
opportunities for further study and employment. Career counselling can be carried out 
whether as a group or individual activity. 
• Career Education – a group of activities related to assisting young people in improving 
their knowledge and skills that will enable them not to choose the right career, but to 
be able to respond to the constant changes of today’s dynamic labour market. Career 
education is provided through a variety of courses, seminars, lectures, trainings, etc. 
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• Liaison with the business world – a group of activities oriented toward developing 
opportunities for direct or indirect contact for mutual benefit between students and 
employers through visits to companies, practical work, formal or informal meetings 
between students and employers, different educational activities in which employers 
take part as lecturers, etc. 
Most of the mentioned career service activities can also be found in the Handbook on career 
counselling (UNESCO 2002a). 
6.2.1.3.2. Personal development planning  
Since one of the aims of career services is to teach individuals how to plan and make decisions 
related to learning, employment and future career, personal development planning (PDP) 
processes can be observed in this context. The Guidelines for HEI progress files defines PDP 
as “a structured and supported process undertaken by a learner to reflect upon their own 
learning, performance and/or achievement and to plan for their own personal, educational and 
career development” (in The Quality Assurance Agency for Higher Education 2009, p. 5). In 
general, based on the descriptions from The Quality Assurance Agency for Higher Education 
(2009), PDP: 
• is an inclusive process that support the idea of lifelong learning, continuous education, 
future employment and life-wide activities; 
• is integral to learning alongside curricular and extra-curricular activities; and 
• involves students themselves, tutors, peers and other relevant stakeholders. 
PDP includes activities and evidence that can be used to explore and record the progress of a 
student’s employability, such as skills auditing, action planning, personal profiling, personal 
and academic records, development plans, progress files, learning portfolios, e-portfolios, 
learning logs and experiential and/or reflective diaries. Several different approaches to PDP 
may be recognized, with respect to its inclusion within HEI processes: discrete (separate from 
curriculum, not obligatory), linked, embedded, integrated and extended (including both 
curricular and extra-curricular activities). Like the curriculum development process, the PDP 
cycle is also based on four activities that follow the four steps of Deming’s PDCA cycle: 1) 
gathering evidence of learning experience and achievement; 2) reflecting on learning 
experiences and achievement; 3) identifying needs and creating development plans and 4) 
reviewing progress towards the achievement of goals set. All of the mentioned PDP 
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characteristics are proposed by The Quality Assurance Agency for Higher Education (2009, 
pp. 5-8). 
Regarding its characteristics, PDP can be considered both an integral part of the curriculum 
and a part of student support processes. Since PDP activities involve support from teachers, 
tutors, peers, career counsellors and other significant stakeholders, for the purposes of this 
study, PDP is initially considered a part of student support services.  
6.2.1.3.3. Alumni relationships 
Alumni have already been mentioned as relevant stakeholders of the higher education system. 
Since alumni have passed through HEIs as former students, they can provide valuable 
information to HEIs by reflecting on how their study experiences contributed to their future 
employment and career development. Information from alumni are usually collected through 
so-called tracer studies, also known as graduate employability studies, alumni surveys, 
graduate career tracking, etc. Pavlin et al. (2013, p. 86) see data obtained from tracer studies as 
a “key methodological tool for attaining insights into the relationships between study 
programmes and perceived job requirements”. Different examples of tracer studies can be 
found in the literature, but most collect data from graduates organized around the following 
areas covered within the HEGESCO questionnaire: study programme, other educational and 
related experiences, transition from study to work, first job after graduation, employment 
history and current situation, current work, work organization, competencies and knowledge 
management, evaluation of study programme, values and orientations and personal information 
(HEGESCO 2007). However, Pavlin and Svetlik (2014) argued that tracer studies are not used 
widely or consistently enough to improve HEIs because these studies are typically conducted 
randomly and because decisions within HEIs are usually ad-hoc and based on academics’ 
personalized and random experiences, rather than on systematically-collected data on the 
relationship between HEIs’ practices and the world of work.  
These studies provide valuable information that can be used to improve not only curricula and 
study programmes, but also the quality of HEIs and the higher education system in general. 
For example, Hennemann and Liefner (2010) suggested that HEIs should use the voices of 
alumni for stimulating changes in educational processes according to the labour market 
requirements, but also for raising students’ awareness about their future careers. Alumni could 
be included in HEIs processes in different ways, both formally and informally. For affecting 
the changes in educational processes, it would be beneficiary to include alumni in the processes 
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of institutional strategic planning and quality assurance as external partners. Alumni could 
certinaly contribute to the quality of those processes since they have the internal institutional 
perspective as former students but can also bring the perspective from the external 
environment. For the benefits of student, successful alumni stories should be promoted through 
different media and they alumni could be included as guest lecturers within certain courses 
related to their working position.  
6.2.1.4. Extra-curricular activities 
Co-curricular and extra-curricular activities are recognized as valuable additions to curricular 
activities that enhance students’ employability potential. Although the literature differentiates 
extra-curricular activities, which are activities that are separate from the formal learning 
program, from co-curricular activities, which are activities incorporated in formal education 
that are designed to work in parallel with the curriculum to support employable graduates, both 
types of activities consider students’ voluntary pursuits that take place outside of the regular 
curriculum (Kinash et al. 2015, p. vi). Co-curricular and extra-curricular activities support 
students’ non-formal and informal learning by developing skills in a wide variety of settings 
beyond the formal education, whether through work experience, internships, participation in 
student competitions, engagement in the work of student organizations, volunteering etc.. 
Developing opportunities for the recognition and validation of skills that can be gained through 
non-formal and informal learning and pursued through identification, documentation, 
assessment and certification, with options leading to partial or full qualification, is identified 
within A New Skills Agenda for Europe as a current goal for higher education (European 
Commission 2016a). 
In the context of this thesis, the term extra-curricular activities is used for all activities that are 
not compulsory and integrated into the curriculum, which can take place either within the HEIs 
or in the wider community and that support both non-formal and informal learning. Extra-
curricular activities, therefore, include participation in student competitions, work in student 
organizations, volunteering or sport activities, students’ entrepreneurship initiatives, etc. 
Until now, the potential role of extra-curricular activities in developing graduates’ 
employability skills and enhancing their employability potential has been less studied than the 
role of the curriculum. Because extra-curricular activities are not structured or assessed in the 
same way that degrees are, students are usually not aware of the importance of extra-curricular 
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activities in the terms of their careers. By contrast, graduates can typically recognize the 
importance of extra-curricular activities for their employment (Clark et al. 2015). What makes 
extra-curricular activities so important is also the fact that employers often value these activities 
more than students’ success in regular curricular activities. A workshop taking place at the 
University Business Forum highlighted the need for a more integrated and holistic approach, 
delivering a range of both curricular and extra-curricular experiences to both students and staff, 
in the context of entrepreneurial teaching and learning (Allinson et al. 2015, p. 17). In addition 
to alumni and employers, 95% of career staff recognize the value of extra-curricular activities 
as central to enhancing employability (The International Graduate Insight Group Ltd. [i-
graduate] 2011, p. 8). It is interesting that both employers and higher education personnel 
recognize engaging in extra-curricular activities as being among the strategies for successful 
employability, while students are not aware of this connection (Kinash et al. 2014, pp. 21-22). 
Taking into account the fact that employers consider and alumni confirm that extra-curricular 
activities are important for both getting and doing a job, HEIs should consider more structured 
ways of supporting and recognizing student engagement with these activities, as well as raising 
students’ awareness of their importance. One of the latest EU strategic documents, A New Skills 
Agenda for Europe, recognizes that people increasingly learn in settings outside of formal 
education, including different co-curricular and extra-curricular activities, but that these 
learning experiences are often unrecognized (European Commission 2016a). This is important 
because the extent to which HEIs facilitate or provide  opportunities for co-curricular and extra-
curricular activities can impact development of students’ employability skills. 
6.2.2. Initial list of practices recognized from the literature 
In addition to defining key process areas, in order to focus further research, it is also very 
important to provide an initial list of practices organized within these key areas. To provide a 
better insight into the main practices according to the recognized key process areas of HEIs, 
this chapter presents a list of practices that appear in the strategic documents and related 
guidelines of different universities. The following literature was consulted in the process of 
defining the relevant practices: 
• A toolkit for enhancing personal development planning strategy, policy and practice in 
higher education institutions (Miller et al. 2011) 
• Edge Hill University, Employability Strategy 2013–2018 (Edge Hill University 2013) 
• Embedding employability into curriculum (Yorke & Knight 2006) 
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• eMM Version 2.3 Process Descriptions (Marshall 2007) 
• Global graduate employability research: A report to the Business20 Human Capital 
Taskforce (Draft) (Kinash et al. 2014) 
• Pedagogy for Employability (Pegg et al. 2012) 
• Personal development planning: guidance for institutional policy and practice in higher 
education (The Quality Assurance Agency for Higher Education 2009) 
• Staff Guide to Embedding Employability in the Curriculum (London Metropolitan 
University n.d.) 
• Standards and guidelines for quality assurance in the European Higher Education Area 
(ESG)(European Association for Quality Assurance in Higher Education (ENQA) et al. 
2015) 
• Strategija studija i studiranja Sveučilišta u Zagrebu (2014.-2025.) (Sveučilište u 
Zagrebu 2014) 
• Student affairs and services in higher education: Global foundations, issues and best 
practices, UNESCO (Ludeman et al. 2009) 
• Supporting Graduate Employability: HEI Practice in Other Countries (The 
International Graduate Insight Group Ltd. (i-graduate) 2011) 
• The role of student affairs and services in higher education: A practical manual for 
developing, implementing and assessing student affairs programmes and services 
(UNESCO 2002b) 
• The University of Edinburgh, Strategic Plan 2012–2016 (University of Edinburgh 
2012) 
• University of Bradford Curriculum Framework (University of Bradford 2012b) 
• University of Bradford, Employability Strategy 2012–2015 (University of Bradford 
2012a) 
• University of Cambridge, Learning and Teaching Strategy 2012–15 (University of 
Cambridge 2012) 
• University of Edinburgh, College of Science and Engineering Learning and Teaching 
Strategy 2014–2016 (University of Edinburgh 2014a) 
• University of Edinburgh, Developing and Supporting Curriculum (University of 
Edinburgh 2014b) 
• University of Hull, Employability Strategy (University of Hull 2011) 
• University of Kent, Employability Strategy (University of Kent 2013) 
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• University of Oxford, Strategic Plan 2013–2018 (University of Oxford 2013) 
The initial list of practices within the recognized key process areas for enhancing graduates 
employability was extracted from a review of these relevant documents and is shown in Table 
10. Most of the practices can be recognized, whether directly or indirectly, in more documents. 
This initial list of practices serves as a basis for conducting case study researches at four HEIs 
in Europe within Step 3: Design the model of the maturity model design.  
Table 10. Initial list of key higher education practices contributing to graduate 
employability recognized from the literature 
Key area Practice 
Strategic planning • Institutional policy and strategy explicitly address the employability of 
graduates 
• Relevant stakeholders are involved in the (re)development of institutional 
strategies and policies regarding graduates’ employability  
• Connection and compliance with other relevant strategies and policies are 
ensured 
• Institution clearly articulates the specific and interrelated roles of different 
organization units in delivering the employability strategy 
• Institutional strategies and policies are regularly and formally reviewed to 
ensure that aspects of graduates’ employability are addressed 
• Initiatives and decisions related to enhancing and supporting graduates’ 
employability are guided by an explicit action plan or by operational plans 
based on the institutional strategies 
Curriculum 
design and 
delivery 
 
• The curriculum is designed to provide students the opportunity to enhance 
their employability skills in the changing and competitive graduate labour 
market 
• Key employability skills are embedded within the curriculum  
• Curriculum development is guided by a student-centred approach in which 
employability skills are considered to be interrelated and must be 
developed incrementally across the curriculum4 
• The institution is committed to proactively engaging with employers in the 
iterative process of the development of curriculum relevant to their needs 
and up-to-date with trends in the industry domain 
• Learning outcomes are transparently and directly related to the desired 
graduate employability skills 
• The curriculum comprises and reflects a selection of knowledge, skills, 
values and attitudes relevant and valued by the relevant professions, 
subject disciplines and wider society 
• The curriculum supports an appropriate balance between theory and 
practice 
                                                 
4 The description of student-centred approach may be found in this form in University of Bradford Employability 
Strategy 2012–2015 (University of Bradford 2012a) 
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• Work-based or work-related learning is incorporated into one or more 
components within the curriculum 
• Students’ education is delivered in partnership with employers, alumni and 
other professional organizations 
• Teaching methods encourage independent, active learning and 
engagement with tasks (every student as a researcher/practitioner) 
• Pedagogic approaches reflect employment practices, including problem-
based learning, work-based activities and other innovative and 
collaborative teaching methods  
• Evaluation methods, including peer- and self-assessment, are designed to 
progressively build student competence 
• Curriculum monitoring tests how and where the development of 
employability skills is incorporated into a curriculum and may also suggest 
potential improvements in teaching and assessment methods 
• The institution provides teachers’ support for their personal development 
as well as support for implementing new technology and incorporating 
innovative pedagogical approaches in their courses  
Student support • The institution provides accessible and high-quality career services that 
support student employment prospects through the provision of different 
kinds of career information, counselling and education, in partnership with 
other relevant stakeholders 
• Career services develop and maintain relationships with employers and 
enable their engagement in different activities  
• The institution maintains an effective alumni network that supports the 
promotion of successful alumni stories and enables raising the awareness 
of current students concerning their future careers 
• The institution conducts follow-up studies on graduates’ satisfaction with 
their study experiences and employment 
• The institution supports students in using personal development planning 
tools to record their learning progress and their engagement with co-
curricular and extra-curricular activities 
• The institution provides a tutoring system (including peer support activities 
and personal tutoring from teaching staff) to guide students’ academic 
plans and educational progress and support them in taking responsibility 
for their professional development. 
Extra-curricular 
activities 
• The institution provides a framework for the recognition of students’ co- 
and extra-curricular achievements that contribute to their employability 
• The institution works with the student union and different student 
organizations to promote different extra-curricular activities as integral 
and accreditable parts of the student experience  
• The institution provides students with opportunities to develop their 
entrepreneurial and innovative skills and support their self-employment 
initiatives (i.e. start-ups)  
 
 121 
 
6.3. Step 3: Design the model 
Given the definition of the maturity model elements in Chapter 5 and the initial definition of 
the key process areas and practices in subchapter 6.2, it is possible to begin designing the 
model. The main method to be used in this part of the research is the case study research. The 
purpose of conducting case study research is to detect as many as possible relevant practices 
within the four recognized key process areas aimed at supporting higher education graduates’ 
early labour market careers within HEIs. This step is expected to provide a full list of practices 
according to the proposed key process areas, which will form the initial strategic framework 
for supporting higher education graduates’ early careers. The shortened version of case study 
research methodology contained within this subchapter was previously presented at the 
European Access Network (EAN)  conference in May 2016 (Pažur Aničić & Divjak 2016). 
6.3.1. Identification of practices 
6.3.1.1. Case study research 
The case study method is a qualitative research method that provides “an unique example of 
real people in real situations, enabling readers to understand ideas more clearly than simply by 
presenting them with abstract theories and principles” (Cohen et al. 2011, p. 289). According 
to Yin (2014), case study research is conducted in five stages: 
1) Design phase 
2) Preparation phase 
3) Collection phase 
4) Data analysis 
5) Results sharing. 
6.3.1.1.1. Design phase 
In this first step of case study research, there are five components of the research design that 
are essential: 1) a case study question, 2) its propositions, 3) units of analysis, 4) the logic 
linking data to the propositions and 5) the criteria for interpretation of findings (Yin 2014, pp. 
29-36). This subchapter provides a short description of each component and its application 
within this research. 
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6.3.1.1.1.1. Case study questions 
In keeping with the purpose of conducting case study research, the main case study question 
is: How is the system of student support for early career development organized in different 
higher education systems, according to the four key process areas?  
Based on the initial set of practices recognized in 2) Define the scope and presented in Table 
10, a set of sub-questions for case study research is defined as presented in Table 11. 
Table 11. List of case study questions  
Key area Case study questions 
Strategic planning 1. Can you tell me something about the strategic planning process at your 
institution? 
2. Do the strategies at your institution include employability of students 
and to which extent (separate strategy, part of another strategy)? 
3. Which stakeholders are included in the process of strategic 
planning/strategy design (students, employers, alumni…), and to 
which extent (informal, semi-formal, formal)? 
4. Does your institution, and on which basis, do the evaluation of 
strategy?  
5. On which basis does your institution do the revision of strategy? 
Which information do you use in that process and how do you collect 
them? 
6. How do you evaluate a success of your strategy regarding the 
employability of graduates? 
7. Is your strategy accompanied with action plans at the level of different 
organizational units? 
Curriculum 
design and 
delivery 
 
1. Can you tell me something about the curriculum development process 
at your institution? 
2. How is the employability of graduates included in the curriculum 
development process? 
3. Which stakeholders are included in the process of curriculum 
development (students, employers, alumni…), and to which extent 
(informal, semi-formal, formal)? 
4. On which basis does your institution do the revision of curriculum for 
a certain study programme? 
5. Are there some specifies in curriculum development process for study 
programmes in information and communication technologies? 
6. How do you evaluate a success of curriculum for a certain study 
programme regarding the employability of graduates? Do you use 
feedback from students within curriculum revision? 
7. What is the role of learning outcomes in curriculum design and 
delivery? How are they connected to the European Qualifications 
Framework and National Qualifications Framework? 
8. How are the employability and employability competences (generic 
and transferable) included in curriculum content?  
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9. Is there an institutional support for students in continuous 
development of their personal planning (Personal Development 
Planning) within curriculum or in the form of extra-curricular 
activities? Is there any online support for this kind of activities, such 
as an e-portfolio? 
10. How is the mentorship program organized, does each student have a 
personal mentor? What is the profile of mentors (teachers, senior 
students…)? 
11. Can you describe some teaching methods that are popular as a way to 
improve students’ employability? Are there some examples of work-
based learning, problem-based learning, project-based learning etc.? 
12. How is the students’ assessment performed, do you use methods like 
self-assessment and peer-assessment? 
13. What kind of support activities are available for teachers that help 
them in preparing their students for employment? 
14. How is the teachers’ performance measured? 
Student support Student Support 
1. Can you tell me what kinds of student services are available at your 
institution? 
2. Can you briefly describe the structure and main purpose of your career 
centre (or any other centre/service), how the centre’s management is 
organized, who makes and approves the yearly action plan and how 
the centre is financed? 
3. Who are the main clients/customers of your services (students, 
employers, teaching staff, alumni, etc.)? 
4. Can you describe the main activities the centre provides for its main 
customers/target groups? 
Alumni 
1. Could you describe how is the alumni office organized at your 
institution? 
2. Are there some formal procedures of graduates tracking and their 
career development upon graduation? 
3. Are the alumni formally involved in different decision-making bodies 
or committees (for strategic planning, curriculum development etc.) 
at your institution? 
4. Are there some data collection procedures about alumni satisfaction 
with their study at your university, is there a practice of using these 
data for the improvement of certain processes? 
Extra-curricular 
activities 
1. Can you tell me what kind of extra-curricular activities are 
organized/exist at your institution (different kind of student 
competitions, summer schools, workshops in collaboration with 
employers, volunteering etc.)?  
2. How is the recognition system of extra-curricular activities organized 
at the level of university or particular school/programme? 
3. How does your institution support and foster students to take part in 
different extra-curricular activities? 
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4. Which student organizations are active at your university, related to 
students in ICT, but also in general?  
5. Do you support students’ entrepreneurship initiatives, for example 
student start-ups? 
 
 
Collaboration with industry 
1. Could you describe the collaboration of your institution with industry? 
2. Could you describe some of the main activities in collaboration with 
industry focused to better employability of graduates? 
3. Are the industry representatives formally involved in different 
decision-making bodies or committees (for strategic planning, 
curriculum development etc.) at your institution? 
4. How is the collaboration with industry organized within different 
study programmes, particularly within School of Informatics?  
5. Are there some invited lectures, visits to companies, project task, 
internships etc. in collaboration with industry as a formal part of 
curriculum? 
6. Could you describe the collaboration of your institution with local 
community? 
 
Since collaboration with employers, who represent one of the most important stakeholders in 
enhancing graduates’ employability, is important for different practices, these questions are 
divided from questions concerning the other key process areas within the prepared case study 
questions.  
6.3.1.1.1.2. Case study question propositions 
In addition to the case study questions, several propositions regarding what the researcher 
should study could be suggested. The propositions are useful to move the research in the right 
direction and look for the relevant evidence on the studied case. In an exploratory study like 
this one, it is not neccessary to define propositions, because the researcher is not looking for 
concrete evidences on a certain topic but is rather exploring the case. However, each 
exploratory research shold have stated its purpose (Yin 2014, p. 30). In this context, the idea 
behind the case study research is to explore all the relevant practices within HEIs that contribute 
to graduate employability.  
6.3.1.1.1.3. Units of Analysis 
Case study questions and their propositions help to focus a research study on a particular unit 
of analysis: the “case”. In this research, the cases are HEIs, rather than the individuals that 
constitute them. Since institutions are complex systems, the propositions will help to focus the 
research on only the important elements: those related to enhancing higher education 
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graduates’ employability. In greater specificity, the units of analysis are HEIs providing study 
programmes in the field of ICT and their practices within four key process areas: Strategic 
planning, Curriculum design and delivery, Student support and Extra-curricular activities. The 
process of clarifying the units of analysis is known as bounding the case (Yin 2014, pp. 33-
34).  
Another important step in the design phase involves deciding about the case study type. There 
are four types of case studies, each reflecting a different combination of the following criteria: 
single/multiple and holistic (single unit of analysis)/embedded (multiple units of analysis). This 
research can be characterized as a multiple-case study with embedded units of analysis, since 
it includes cases of four different HEIs from four different countries, where each country 
represents a different context (Yin 2014, p. 50).  
Another important question that arises regarding the units of analysis concerns the threshold 
number of cases to be conducted. Previous case study research has concluded that between 4 
and 10 cases usually works well, while fewer than 4 cases makes it difficult to generate theory 
(Eisenhardt 1989; Stake 2006, p. 22). Since the case studies conducted within this research 
serve to extend existing theory (rather than to generate new theory), the intention was to 
conduct 4 to 5 case studies. When performing a multiple-case study, one of the main objectives 
is to examine how a given phenomenon performs in different environments. Therefore, it is 
important to think about three main questions when selecting cases, as proposed by Stake: 
• “Is the case relevant to the quintain? 
• Do the cases provide diversity across contexts? 
• Do the cases provide good opportunities to learn about complexity and context?” (Stake 
2006, p. 23) 
To choose the cases for analysis, a combination of purposive and theoretical sampling was 
used. Purposive sampling allows a researcher to choose cases that illustrate certain features or 
processes related to the interest of the research; however, it requires the researcher to think 
critically about the parameters of the units of analysis and to choose a sample carefully on this 
basis (Silverman 2014, pp. 60-61). For the purpose of this research, the cases were analyzed 
based on not only the information available on their websites concerning the proposed four key 
process areas, but also the previous experience of mentors and colleagues in collaboration with 
those HEIs. It is important to stress that not all of the cases were chosen at the beginning of 
research. Instead, each conducted case provided insight into the practices relevant to the key 
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process areas, allowing further cases to be chosen based on the data missing for the various 
practices. Theoretical sampling means that cases are chosen for theoretical (rather than 
statistical) reasons. Theoretical and purposive sampling are often treated as synonymous 
because the only difference between the two is when the ‘purpose’ behind purposive sampling 
is not theoretically defined (Silverman 2014, p. 62). Silverman further claims that cases in 
qualitative research should always be theoretically guided. In this research, this is the case for 
the decision about the cases to be included, which depends on the theory related to supporting 
graduates employability presented in previous chapters. As shown in Figure 13, the cases 
chosen for the purposes of this study are: 
1) Austria, Vienna University of Economics and Business 
2) Republic of Serbia, University of Belgrade, Faculty of Organisational Sciences  
3) Sweden, University West  
4) UK, University of Edinburgh.  
Since each HEI has a different structure, this research will comprise multiple embedded case 
studies. It is not only the HEIs’ structure that differ, but also their focus on ICT domain. Each 
of the studied institutions provides study programmes in the field of ICT, but some of them 
focus more on engineering and informatics while the others focus on the application of ICT in 
business. A short reference to the ICT-related programmes within each institution is given in 
the description of cases.  
 
Figure 13. HEIs chosen for multiple-case design [adapted from (Yin 2014, p. 50)] 
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Short explanations of each of the the chosen cases and their characteristics according to the key 
process areas are provided below, based on the information available on the HEIs’ web pages. 
1) Austria, Vienna University of Economics and Business5  
As stated on its website (Wirtschaftsuniversität Wien [WU] 2016), the Vienna University of 
Economics and Business (WU) is one of Europe’s biggest and most modern universities of 
economic sciences. It provides education for over 22,000 students at its unique and modern 
campus, which offers about 100,000 m2 of usable area and provides an ideal environment for 
different types of learning and teaching activities. Altogether, 25,000 students and 1,500 
teachers, researchers and administrative staff study and work on the WU campus.  
WU has an excellent international reputation, as evidenced by the fact that it is among the fewer 
than 1% of universities worldwide that can claim triple accreditation by EQUIS, AACSB and 
AMBA: the three foremost international accreditations for business and economics 
universities. Furthermore, roughly one in four WU students comes to study there from abroad. 
WU offers a study programme in Information Systems at the master’s level that provides 
students with IT-related knowledge and skills, with a particular emphasis on management and 
research topics.  
Excellent, research-led teaching is extremely important to WU. Its 2,100 employees work 
continuously to improve their teaching and research quality and campus life in all relevant 
areas, as evidenced by the school’s very well-developed quality assurance processes, especially 
in the area of curriculum design and development. Examples of these quality assurance 
processes can be seen in the work of the following service units: 
• Program Management and Teaching & Learning Support – This unit has the main aim 
of promoting and assuring quality in teaching as one of WU’s key objectives. The 
teaching quality development and teaching quality assurance agendas are closely 
related to the programme management and development agendas because the focus on 
quality features permeates all of the processes and activities of WU’s academic 
programmes and programme management on both the individual and the organizational 
levels. This service unit comprises one staff unit and four line units, which work closely 
                                                 
5 Information about the WU presented here can be found at the University’s webpage: https://www.wu.ac.at/en/ 
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together: Academic Controlling, Evaluation & Quality Enhancement, Teaching 
Coordination and Teaching & Learning Services. 
• Personnel Development & Planning Office – The job of this unit is to support and guide 
interactions between management personnel and staff by offering training courses and 
consultation services and by developing individualized, custom-designed personnel 
development instruments. This unit offers a wide range of services for administrative 
staff, academic staff, WU management and WU professors. 
In addition to its very well-developed processes of curriculum design and development, this 
institution also provides good examples of best practices within student support and career 
services. Of these, some that are important in the context of this thesis are: 
• ZBP Career Center– This is an affiliated organization that has operated as a 
professional interface between studying and the labour market for more than 30 years. 
It provides services exclusively for students and graduates of WU and other business 
universities through a wide range of activities covering: jobs and internships, 
counselling, trainings and different career-related events. In addition to serving 
students, the ZBP Career Center also serves different employers, including both start-
ups and multinational corporations. 
• Study support unit – This is a contact point for students facing a variety of questions, 
challenges and problems during their studies. It is one of the three areas covered by the 
Vice-Rector for Academic Programs and Student Affairs, and is divided in the 
following three sections: examination organization, study information and admissions. 
• WU Alumni Club – The WU Alumni Club gives WU graduates a platform for meeting 
interesting people, making new contacts, exchanging ideas, networking with other 
professionals and staying in touch with WU through approximately 70 annual events. 
 
2) Republic of Serbia, University of Belgrade, Faculty of Organisational Sciences6  
As stated on its website (Faculty of Organisational Sciences [FOS] 2016), the Faculty of 
Organizational Sciences (FOS) is a leading faculty in Serbia within the field of management 
and information systems and technologies. It services around 4,000 students. The main 
characteristic of this institution that makes it a good case for this research is that many FOS 
                                                 
6 Information about the FOS presented here can be found at the Faculty’s webpage: http://www.fon.bg.ac.rs/eng/ 
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students are actively involved in the work of different student organizations and in numerous 
extra-curricular activities. Furthermore, the Faculty has well-developed cooperative 
agreements with leading companies in the region, which give its students the opportunity to 
improve their knowledge and awareness of business systems during their studies. In fact, the 
institution was founded in 1969, at the request of a large number of enterprises, with the aim 
of strenthening the economy by teaching students the latest knowledge in the fields of 
organization, management and information systems. Today, the FOS has grown and developed 
into an integral part of society in the fields of information technology, management, operations 
management, and quality management and standardisation. 
Within FOS, there are several programmes related to ICT at both the bachelor’s and the 
master’s levels: Information Systems and Technologies – BSc, Information Systems and 
Technologies – MSc, Software Engineering and Computer Science – MSc, Business Analytics 
– MSc, E-business and System Management – MSc. 
The FOS focuses heavily on its students’ co-curricular and extra-curricular activities and 
supports the work of different student organizations. It is also very proud of the numerous 
medals won by its students in national and international competitions in both knowledge and 
sports. Student organizations that are active at FOS include the following: 
• Student parliament – This is an academic institution body that aims to realize students’ 
rights and protect their interests. The student parliament elects and dismisses student 
representatives from the bodies of the faculty and other bodies of student involvement. 
Members of the student parliament have the right to vote in faculty and university 
bodies on all issues affecting students, teaching quality and teaching reform 
implementation process. The student parliament is the umbrella student organization 
for the faculty, and it addresses issues related to student standards, improvements to 
studying conditions, the coordination of the work of student organizations, the 
coordination of the projects of student organizations.  
• AIESEC FOS – AIESEC is the largest student-led organization in the world with a 
primary focus on fostering leadership in the international environment by providing 
young people with opportunities to travel, work, volunteer, improve their language 
skills, get to know different cultures and make lifelong friends.  
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• Student Association of the Faculty of Organizational Sciences (SSFON) – This is an 
independent, non-profit, non-political association of students from the FOS that works 
to recognize, secure and protect the interests of students.  
• Association of FOS Students of Informatics (FONIS) – This student organization brings 
together future IT experts to participate in professional lectures, courses, competitions 
and seminars, including work on projects and professional internships in IT. 
• The FOS Centre for Career Development – This group is a continuation and expansion 
of an internal project of the FOS personnel database. It provides the knowledge, skills 
and experience needed for the development of individual careers and supports students 
in professional and vocational guidance and employment. 
• Case Study Club – This club connects young leaders who collaborate by learning and 
sharing experiences with one another. As members of the case study club, these students 
have the opportunity to organize a large number of projects; work as a team; listen to 
eminent experts in finance, marketing, consulting and coaching; learn firsthand how to 
connect theory with practice; and compete in local and international competitions.  
The other student organizations also include: ESTIEM LG Belgrade, EkoFON, Debate Club, 
FOS’ Sports society and InterFON magazine. As can be seen from the above-listed active 
student organizations at the FOS, students have a wide range of opportunities to enrich their 
student lives and acquire additional competences that could help them in their future careers.  
The second main reason the FOS was chosen as a good case practice is its collaboration with 
industry. The descriptions of the student organizations clearly shows that FOS students 
frequently cooperate with business partners in the scope of their work. Additionally, at the 
institutional level, such cooperation is established through strategic partnerships with leading 
regional and international companies, internship opportunities for students in various areas 
with more than 700 companies in Serbia, visiting lectures by managers and planned visits by 
teachers and students through the company visit programme, during which a host company 
gives lectures and presents good practices, models and modes of work.  
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3) Sweden, University West7  
University West in Sweden (University West 2016) can be characterized as a modern university 
with a focus on studying via work-life collaboration in an attractive and modern study 
environment. The advantage of this rather small university lies in its dynamic and effective 
decision-making process and its process for providing students and teachers with opportunities 
to get to know each other well. These initiatives create a special kind of atmosphere where 
students can thrive and achieve academic success and are encouraged to take an active role in 
the learning process by actively seeking knowledge and set their own targets. 
The university offers study programmes, second-cycle programmes and a variety of courses in 
computing and IT, economy and leadership, health and care, teaching and languages, media, 
the individual and society and technology. One of the programmes related to ICT, there is IT 
and Management, which is a one-year master’s programme in Informatics. 
Because of the university’s close collaborations among work, life, businesses and society, 
University West enrols approximately 11,000 students, of whom 5,000 are full-time students. 
The institutions’ collaborations with the world outside the university represent a key dimension 
of University West’s education and research programmes and enable the programmes to remain 
relevant and competitive in a changing world. This synergy with the local environment is 
evident not only in the research, teaching and learning processes, but in the processes of 
strategic planning, student support and extra-curricular activities. This synergy is one of the 
most important characteristics of University West, making it a good case for this research, and 
it is evident primarily through the university’s profile of work-integrated learning (WIL). WIL 
means that students at the university gain work experience while studying. In fact, University 
West has been commissioned by the government to develop WIL-oriented pedagogies. One 
example of WIL is the so-called co-op approach, in which studies are sandwiched with periods 
of paid work.  
In addition to providing a good example of cooperation between academia and business within 
the formal processes of teaching and learning, University West also implements remarkable 
                                                 
7 Information about the University West presented here can be found at the University’s webpage: 
http://www.hv.se/en 
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strategic planning processes, which, together, produced the publication Vision with Strategies 
towards 2022.  
4) Scotland, UK, University of Edinburgh8  
The University of Edinburgh (The University of Edinburgh 2016) was officially established in 
1583, and today, it is among the best European universities, with around 35,575 students. Due 
to its size, the University of Edinburgh provides good evidence of all four key HEI process 
areas contributing to graduates’ employability researched within this thesis. Unlike the other 
three cases, the University of Edinburgh requires the research of relevant processes and 
practices not only within the single institution (i.e. a faculty or school), but also in the relation 
to the university as whole.  
The particular interest of this research lies in the School of Informatics within the College of 
Science & Engineering, which offers a wide range of IT-related programmes, including 
Artificial Intelligence - BSc, Computer Science - BSc and BEng ,Software Engineering - BEng, 
Informatics - MInf, Computer Science and Electronics - BEng, Computer Science and 
Management Science - BSc, Computer Science and Mathematics -BSc, Computer Science with 
Management - BEng, Software Engineering with Management - BEng, and a few more. 
While curriculum-related practices are examined primarily at the levels of the college and the 
school, the processes of strategic planning and different student services were examined at the 
level of the university, through research into the following organizational units: 
• Governance & strategic planning – This unit is responsible for strategic planning 
processes at the level of the university. As in any large organization, planning at the 
University of Edinburgh operates at different levels across the university and is an 
iterative top-down/bottom-up process. Planning processes involve the development of 
annual and longer-term plans, which translate the content of the current strategic plan 
for the overall university into more immediate strategies and targets so that each area 
within the university can demonstrate its contribution to the achievement of the 
medium-term objectives and targets set out in the strategic plan. 
                                                 
8 Information about the University of Edinburgh presented here can be found at the University’s webpage: 
http://www.ed.ac.uk/ 
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• Careers service – Provides a comprehensive set of career-related services. The key 
services include information, advice and guidance through information drop-ins, 
appointments and information resources. Other services include talks and events, such 
as the Careers Fair, and the Edinburgh Award, aims to help students learn to excel, 
increase their impact and stand out from the crowd.  
• Institute for Academic Development – This unit offers a wide spectrum of activities for 
both students and academics. Some of these include: guidance and materials for 
personal tutors, student support teams, and other staff offering academic and personal 
support to students; information and guidance to help academics consider and develop 
their approaches to student assessment and feedback; information about the Continuing 
Professional Development (CPD) Framework for learning and teaching at the 
University of Edinburgh, including the Edinburgh Teaching Award; an introduction to 
the Academic Practice course, a Higher Education Academy-accredited course 
designed for university tutors and demonstrators; etc. 
• Professional development - Departments across the university offer continuing 
professional development opportunities, including short courses, evening talks, 
conferences and seminars in specialist topics for industrial, commercial and public 
sector professionals in different subject areas. 
• Student Counselling – The Student Counselling Service offers self-help resources, 
drop-in presentation workshops, short-term counselling and consultations for students 
and consultation and development training courses for staff. 
• Edinburgh University Students’ Association (EUSA) – This unit exists to represent 
students’ views and ensure students’ experiences are the best that they can be through 
the provision of services involving entertainment, welfare and representation. One of 
the main activities of this unit is the coordination of elected student representatives, 
who gather students’ views about various aspects of their studies and university life in 
general and then communicate that feedback to staff members, suggest solutions and 
work together with the staff to bring about change. Other activities include peer support 
activities, which represent great ways for students to learn from fellow students. The 
EUSA also offers The Advice Place, where a professional advice team offers students 
free and confidential information on anything and everything that they might need to 
know. The EUSA is also responsible for the Edinburgh Award, which is a recognition 
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scheme that helps University of Edinburgh students reflect on their experiences in order 
to develop skills that increase their employability. 
Besides the individual characteristics of each of four choosen cases and their expertize 
regarding the certain key process area, it is also important to elaborate cases in a broader 
context of differences in education systems and countries’ socio-economic environments. The 
criteria is shown in Table 12. Studied cases cover four European regions: western, north, 
middle and south-east Europe, which are all characterized by some specifities in educational 
systems. Cases also include an institution with a several centuries long tradition, two 
institutions with around 35-years long tradition, as well as one relatively young university. The 
institutions also differ in their size, expressed in the number of students and employees. 
Another characteristic that was considered is (de)centralization of processes and activities – 
the cases covers both the institutions with most of the centralized processes, as well as those 
with complete decentralization on the faculty level. Different characteristics of HEIs chosen as 
cases helped researcher to get insight in different organization of practices and help to further 
develop model that is applicable to different types of HEIs. 
Table 12. Characteristics of HEIs included in case study research 
Criteria WU  FOS, University 
of Belgrade 
University West The University 
of Edinburgh 
Founded 1975 (dates back 
from 1898) 
1969/1971 1990 1538 
Region Middle Europe South-east Europe Northern Europe Western Europe 
Number of 
students 
~22,000 ~ 3500 ~11,000 (5000 
regular) 
~ 36,000 
Number of 
employees 
~2,100  ~ 250 ~600 ~ 13,000 
(headcount) 
Centralization Centralized De-centralized Centralized Centralized 
 
6.3.1.1.1.4. The logic linking the data to the propositions 
Linking data to propositions requires the types of analytic techniques used to analyze empirical 
case study evidences. The main analysis technique used in this study will be coding. In 
qualitative research, a code is understood as “a word or short phrase that symbolically assigns 
a summative, salient, essence-capturing, and/or evocative attribute for a portion of language-
based or visual data” (Saldaña 2013, p. 3). Coding will be applied to interview transcripts. The 
process of coding will follow a manual proposed by (Saldaña 2013) and will be described in 
more detail within step 4) data analysis of the case study research. 
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6.3.1.1.1.5. Criteria for the interpretation of findings 
The data collected within qualitive research are usually not expected to be appropriate for using 
the types of statistical analyses that enable robust findings, since these consider the application 
of statistical tests with strictly defined boundaries to confirm statistical evidence. However, 
some quantitative methods will be used to ensure the validity and reliability of model that will 
result from coding process. The findings will be further evaluated within step 4) Evaluate the 
design of the maturity model design. 
6.3.1.1.2. Preparation phase 
The main goal of the second phase in the case study research is to gain informed consent and 
to define a protocol for conducting the case study. Three main documents resulted from this 
phase (available in the Appendices): 
• Request for permission to conduct case study research (Appendix D) – This is a formal 
document that was sent to the representatives of each selected case study institution.  
• Informed Consent Form (Appendix E) – This form was divided into two parts with 
the following subparts: 
o Information Sheet – contains information about project, principle investigator, 
mentor, organization, about the research, benefits, procedures, publishing, 
duration, participation and participant selection, reimbursements and who to 
contact 
o Certificate of Consent – statement by the participant and statement by the 
researcher/person collecting the consent. 
The informed consent form was signed by all participants in the case study research.  
• Case study protocol (Appendix F) – This protocol contains a short description of the 
project, the data collection procedure and the initial list of questions for the case study.  
6.3.1.1.3. Data collection 
During a case study research, it is possible to obtain data from different data sources. In this 
research, the main sources were semi-structured interviews, which were conducted with 
various experts involved in the processes of student support at the chosen case study 
universities, as well as the available documentation (e.g. strategies and policies at the 
institutional level). The interview as a research method can be defined as “a conversation that 
has a structure and a purpose” (Brinkmann & Kvale 2015, p. 5). Like any other research 
method, an interview has several stages. For the purposes of this research, the researcher 
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followed the seven steps proposed by Brinkmann and Kvale (2015, pp. 128-129): 1) 
thematizing the interview project, 2) designing, 3) interviewing, 4) transcribing, 5) analysing, 
6) verifying and 7) reporting. Since the interviews were conducted as a method within the case 
study analysis, it is not necessary to elaborate on all of the steps of conducting the interviews 
(as these are similar to those of conducting case study research). Since the preparation phase 
for conducting the interviews (preparation of interview questions) was already described in 
subchapter 6.3.1.1.1.1, this subchapter emphasizes the interview process itself.  
After obtaining permission to conduct a case study at a particular HEI, it was important to 
identify the relevant persons at the institution that could be potential interviewees. For this 
reason, the researcher not only communicated the purpose of the research to a contact person 
at each institution, but also engaged in a search of the institutional website in order to identify 
potential interviewees. It was important to select interviewees that would be able to provide 
answers to case study questions or provide an overview of some additional practices. In 
research, the number of interviews depends on the subject of the study. Typically, the number 
of interviews tends to be around 15 +/- 10, but the best indicator of a sufficient number of 
interviews is achieving the point of saturation, after which further interviews yield little new 
knowledge (Brinkmann & Kvale 2015, p. 140). For the purposes of this research, a total of 27 
interviews with the representatives of four HEIs were conducted. Table 13 presents a list of 
the individuals participating in the interviews and their roles within the institution.  
It can be perceived that the list of interviewees cover all the relevant internal higher education 
stakeholders – higher education managers, teaching staff, non-teaching staff and the 
representative of students. However, the distinction between these groups of stakeholders 
cannot be strict in some cases while, for example, most of the higher eduction managers are 
also representatives of teaching staff. Similary, some teaching and non-teaching staff have 
managerial roles within their departments, centres or other organizational units within HEIs. 
Additionaly, interviewees come from different HEIs organizational units. The interviews were 
conducted between September and December 2015.  
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Table 13. List of case study interviewees 
No. Position/Function 
 HE managers 
1. Head of strategic performance and research policy 
2. Vice-dean for academic affairs 
3. Student vice-dean 
4. Vice-dean for international cooperation 
5. Vice-dean for scientific research 
6. Vice rector 
7. Research director 
8. Strategic analyses and performance agreements 
 Teaching staff 
9. Director of Learning and Teaching at the College level 
10. Director of Teaching at the School of Informatics 
11. Associate proffesor 
Managing director of  Business International Case Competition 
12. Programme director in Graphic Design 
13. Senior Lecturer in Human Maschine Interaction 
14. Teacher in Engineering 
15. Programe Director Informatics 
 Non-teaching staff 
16. Expert associate for alumni and student internship 
17. Director of Career Services 
18. Academic Engagement Coordinator 
19. Careers consultant 
20. Program & Quality Management 
21. Teaching & Learning Services 
22. Managing director of Career Center 
23. Head of Study Support 
24. Head of Evaluation 
25. Cooperative programme (coop) coordinator 
26. International Coordinator 
27. Career Counsellor 
Both qualitative and quantitative data were collected. Quantitative data can indicate significant 
relationships not salient to the researcher (Eisenhardt 1989); however, the focus of this research 
is on qualitative data describing different practices. It is important to stress that, for theory-
building research, it is legitimate to alter or add data collection methods during a study, if such 
alternation is likely to provide new theoretical insight or better ground the theory (Eisenhardt 
1989). 
The main objective of conducting the interviews was to answer the second research question: 
Research question 2: Which are the key higher education institutions’ practices having 
impact to the preparation of higher education graduates for their early careers? 
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Therefore, it was important to relate this research question with the case study questions, as 
proposed by Brinkmann & Kvale (2015, p. 158). The author used another step (initial list of 
practices) to relate the research question to the interview questions, as follows (Figure 14): 
 
Figure 14. Relationships between the research question and the interview questions 
Each group of questions started with a so-called introductory question in the following form: 
“Can you tell me something about…?” This gave the interviewees the opportunity to provide 
their own descriptions of their experience with the topic. However, other types of questions 
were used as well (Brinkmann & Kvale 2015, pp. 160-162). Follow-up questions, which repeat 
the significant words of a provided answer, were used when the researcher wanted to extend 
the subject’s answer, as were probing questions when the researcher wanted to find out more 
about certain topic. In the later phases of the interviews, once the interviewees had already 
provided their spontaneous answers, the researcher sometimes used specifying and direct 
questions. In some cases, when a certain topic of conversation had been exhausted, the 
researcher used structuring questions to indicate a move to another topic. Furthermore, when 
answers required more explanation, interpreting questions were also used. For organization 
purposes and to propose any question beyond those initially prepared by the researcher, it was 
very important for researcher to engage in active listening in order to guide the interviews in 
the right direction in order to obtain all relevant information. 
In addition to interviews, additional documentation, such as brochures, leaflets, official 
documents, etc., was also collected during the case study research. 
6.3.1.1.4. Data Analysis  
The very first important step of data analysis is the within-case analysis, which helps 
researchers to cope with the enormous volume of collected data early in the analysis process 
(Eisenhardt 1989). Once a researcher has become familiar with each case as a stand-alone 
Research question
•Which are the key 
HEIs' practices 
having impact to 
the preparation of 
higher education 
graduates for their 
early careers?
Initial list of practices
•Table 10. in 
Subchapter 6.2.2.
Interview questions
•Table 11. in 
Subchapter 
6.3.1.1.1.1.
 139 
 
entity, it is time to conduct a cross-case synthesis, using techniques relevant to the synthesis of 
information collected from different case studies, in order to search for patterns among cases 
(Yin 2014, pp. 164-168). There are several main tactics for data analysis, some of which will 
be combined during this step of the research process. Based on the initially-defined theoretical 
constructs, an author can search for within-group similarities and intergroup differences. Thus, 
the similarities and differences between each pair of cases can be observed, and the data can 
be analyzed by source. Within this research, the purpose of conducting a case study research 
approach was to detect and identify all relevant practices within the four defined key process 
areas. Therefore, the researcher was not interested in comparing the results of the different case 
studies, but instead sought to identify the whole set of practices determined across all four 
cases.  
One of the most common ways to analyze qualitative data is coding. As already mentioned, in 
the context of qualitative inquiry a code is understood as “a word or short phrase that 
symbolically assigns a summative, salient, essence-capturing, and/or evocative attribute for a 
portion of language-based or visual data” (Saldaña 2013, p. 3). Categorizing and classifying 
qualitative data in a systematic order by applying and reapplying codes is called codifying. This 
process enables researchers to organize and group similarly-coded data that share certain 
characteristics into categories. Since the process of coding is not simple and is rarely done right 
the first time, recoding and recategorizing are common iterative processes in analyzing 
qualitative data in order to develop theory (Saldaña 2013, pp. 9-10). In this research, coding 
was applied to the transcripts of the interviews in order to determine the practices within HEIs 
that contribute to the employability of graduates.  
Although there is no standard number of codes, many authors have discussed and provided 
recommendations regarding appropriate numbers of codes. For example, for projects in 
education, previous research has suggested generating 80 to 100 codes that should be organized 
into 15 to 20 categories and subcategories, which should finally be synthesized into five to 
seven major concepts (Lichtman, in Saldaña 2013, p. 24). The basic point of the coding within 
this research project was to define four key process areas representing major concepts related 
to the topic of study. The processes within these key process areas can be understood as 
categories, and practices are represented by codes.  
When coding, it is recommended to create a codebook, which should specify the main attributes 
of each code (Saldaña 2013, p. 25). In this research, the coding will be done with the support 
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of CAQDAS NVivo 11; however, the codes will parallel a structure outlined in Excel 
spreadsheets.  
As already mentioned, the data in qualitative research are not coded only once; instead, they 
are recoded two or more times. Coding is usually conducted in two phases (Saldaña 2013): 
• First-cycle coding processes – The portion of data to be coded from interview 
transcripts can range from a single word to a full paragraph to an entire page of text 
(Saldaña 2013, p. 3). First-cycle methods are divided in several subcategories: 
grammatical, elemental, affective, literary and language, exploratory, procedural and 
theming the data (Saldaña 2013, p. 59). In general, the nature of this research is 
exploratory; thus, exploratory methods are very likely to be applicable for coding the 
data from the interviews. Exploratory methods assign preliminary codes to the data 
before developing and applying more refined coding systems with more specific first- 
or second-cycle coding methods (Saldaña 2013, p. 141). By contrast, procedural 
methods, for example, would not be applicable for this research because they consider 
pre-established coding systems or very specific ways of analysing qualitative data 
(Saldaña 2013, p. 150).  
• Second-cycle coding processes – In these processes, the coded portions can be the exact 
same units as within the first-cycle coding or even reconfigurations of the codes 
developed thus far (Saldaña 2013, p. 3). Second-cycle coding is more challenging than 
first-cycle coding because it requires “such analytical skills as classifying, prioritizing, 
integrating, synthesizing, abstracting, conceptualizing, and theory-building” within the 
following methods: pattern coding, focused coding, axial coding, theoretical coding, 
elaborative coding and longitudinal coding (Saldaña 2013, pp. 58-59).  
Deciding which coding method is best for a certain research study is not a simple decision. In 
order to choose the right method, it is necessary for the researcher to become familiar with the 
dataset collected for the analysis in relation to the research question. The coding of the 
interviews collected during this study has two main purposes: 
• To determine different higher education practices contributing to the better 
employability of graduates, such that each practice represents one code 
• For each of the codes, to determine the capability dimension (plan-do-check-act) as 
the code attribute. 
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The following is a short description of the combination of coding methods used in this research 
within the first- (Saldaña 2013, pp. 69-187) and second-cycle (Saldaña 2013, pp. 213-223) 
coding, together with the transition from one cycle to the next. 
First-cycle coding processes 
• Attribute coding (Grammatical method) – Each code is assigned a capability 
dimension, which can be, in terms of coding, understood as an attribute of a certain 
code. The attribute category is defined as a Deming cycle with four main attributes: 
plan, do, check and act. The purpose of attribute coding is to provide a description of a 
certain unit of analysis. 
• Magnitude coding (Grammatical method) – Like attribute coding, this type of code is 
also intended as a coding grammar that serves to refine or specify codes determined 
during first-cycle coding. Therefore, the capability dimensions can be understood as 
both “attributes” and “magnitudes”; thus, it can be said that a combination of these two 
types of coding is used.  
• Subcoding (Grammatical method) – This type of coding represents a way of 
organizing data into preliminary categories or hierarchies. In this case, subcoding is 
evident in the use of four pre-defined categories represented as four key process areas 
as well as the organization of practices within processes during the coding process.  
• Simultaneous coding (Grammatical method) – This type of coding refers to the 
overlapped occurrence of two or more codes applied to sequential units of qualitative 
data. Since the codes in the first-cycle coding are applied to individual paragraphs of 
text referring to a certain practice (code), it is possible that the same paragraph might 
refer to several different codes. To understand existing practices, it is important to 
consider the broader context; therefore, the codes are applied not to a single word or 
sentence, but to paragraphs as a whole.  
• Structural coding (Elemental method) – This type of coding is very suitable for 
interview transcripts and it usually results in the identification of a large segment of text 
on a broader topic. Like simultaneous coding, structural coding is also used within this 
research.  
• Process coding (Elemental method) – Process coding looks for some action or activity 
in the data that can be recognized through the usage of verbs in the text being coded. 
Since the main purpose of coding within this research is to detect practices within 
 142 
 
certain higher education processes, this method is also applicable. It is important to 
emphasize that practices are sometimes not directly addressed by the interviewee (i.e. 
in the form of a verb); instead, the researcher must sometimes recognize a certain 
practice from the context.  
• Holistic coding (Exploratory methods) – Since the nature of this research is 
exploratory, coding using a group of exploratory methods is very likely to be applicable 
to this research. Holistic coding is a preparatory method for the more detailed coding 
of data, and it is applicable when a researcher already has a general idea of what to 
investigate in the data. In this case, a list of initial practices already exists. 
• Provisional coding (Exploratory methods) – This type of coding considers a 
predetermined list of codes generated from preparatory work, such as a literature 
analysis. In this research, in addition to the initial list of practices, the researcher has 
prepared a more detailed list of practices according to the capability dimensions in an 
Excel spreadsheet in order to guide the coding process. Since provisional codes can be 
revised, modified, deleted or expanded to include new codes during the collection, 
coding and analysis of data, the prepared list of codes is redefined simultaneously with 
the first-cycle coding.  
Some authors propose that the construction of categories as the main groupings of constructs 
should be among the first steps in coding (Cohen et al. 2011, p. 566). The process of 
constructing categories is highly inductive  and, for this research, was already done in Chapter 
6.2 when four main categories of HEIs that contribute to the employability of graduates, called 
key process areas in maturity model, were recognized. Moreover, an initial list of practices was 
defined based on the literature review. Following the identification of the initial categories, 
there is a shift to more deductive processes, in which researchers attempt to see whether the 
categories truly exist in the data (Merriam & Tisdell 2015, p. 210). In this context, the coding 
within this research is a combination of deductive (searching for the confirmation of pre-
defined key process areas and practices within the interview transcripts) and inductive 
(identification of new practices based on the interview transcripts) modes. 
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Altogether, the first-cycle coding involved the transcripts of 27 interviews with a total duration 
of approximately 1000 minutes. The procedure for the coding was as follows: 
• The interview transcripts were prepared and added to the project as internal sources 
using NVivo software; 
• The interviews were read one by one, and when a practice was recognized, it was coded. 
In the context of NVivo, this means that a new node characterizing a code was created. 
In terms of the type of node, a case was chosen because this type of node allows the 
researcher to add attributes to each node. Attributes were, in this case, steps from the 
Deming cycle (plan, do, check and act), which characterize the capability dimensions 
of the maturity model. Thus, when a practice was recognized within the transcript, the 
procedure was as follows: 
o If there was no code/node for a certain practice, a new code/node was created 
and assigned the attribute/capability dimension. The new code/node was also 
assigned as a subnode to one of the four key process areas: Strategic planning, 
Curriculum design and delivery, Student support and Extra-curricular 
activities. The whole paragraph of text referring to the practice was marked and 
assigned to the appropriate code. 
o If there was already a code/node for a certain practice, the whole paragraph of 
text referring to the practice was marked for that node. 
o In addition to coding in NVivo, the researcher created an Excel table in which 
practices were structured according to key process areas. The idea of the Excel 
table was to support the coding process in cases of huge numbers of codes and 
to organize groups of connected nodes into processes.  
The first-cycle coding process yielded the following structure, as shown in Table 14. 
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Table 14. First-cycle coding results 
Key 
process 
area 
Processes No. of practices 
Capability dimension 
Plan Do Check Act 
Strategic 
planning 
SP1. Formulation of institutional policies 
and strategies 15 6 3 2 4 
SP2. Development of action plans 7 1 2 2 2 
Curriculum 
design and 
delivery 
C1. Curriculum design and delivery 44 11 19 8 6 
C2. Teachers 8 1 3 3 1 
Student 
support 
SS1. Career information, counselling and 
education 19 1 13 4 1 
SS2. Alliances with employers 6 1 4 1 0 
SS3. Alumni relationship 4 1 3 0 0 
SS4. Personal development planning 8 2 4 1 1 
SS5. Academic development 3 1 2 0 0 
SS6. Peer-support system 6 1 4 1 0 
Extra-
curricular 
activities 
EC1. Provision of extra-curricular activities 15 3 8 3 1 
EC2. Student organizations 7 2 3 1 1 
EC3. Student representatives 8 2 4 1 1 
Summary: 150 33 72 27 18 
After first-cycle coding 
Before beginning the second-cycle coding process, a researcher should take time to apply 
additional methods for reorganizing and reconfiguring the initial work. In this process, for the 
present study, the following step was applied (Saldaña 2013, p. 194): 
• Code mapping – The full set of codes obtained through the first-cycle coding was 
reorganized into a selected list of categories, which were compared to determine 
whether some could be merged, etc. 
In this research, this transition step was merged with second-cycle coding because the coding 
methods from the second-cycle coding process were applied in parallel with the code mapping. 
Second-cycle coding processes 
Second-cycle coding methods represent an advanced way of reorganizing and reanalysing data 
coded through first-cycle coding. In second-cycle coding, the number of codes should decrease 
(Saldaña 2013, p. 207). As in the first cycle, the methods proposed for the second cycle of 
coding can also be compatibly mixed and matched. The following methods were used in this 
research (Saldaña 2013, pp. 213-223): 
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• Focused coding – This type of coding follows, among others, the coding process used 
in the first cycle. The idea of focused coding in developing theory is to develop the 
major categories of themes from data, although the categories in qualitative inquiry do 
not always have sharp boundaries.  
• Axial coding – This type of coding extends the work of the focused coding and, 
therefore, was also applied in this research. The purpose of axial coding is to search for 
dominant and less important categories and to specify the characteristics of those 
categories. In this way, axial coding reduces the initial number of codes.  
Based on the results of the first-cycle coding, the second-cycle coding was conducted in several 
steps: 
• First, the name of each code/node was redefined to clarify the represented practice.  
• Some codes were merged, removed or moved to another process category based on 
their comparisons with other codes. For each such code, there is an explanation in the 
Excel table.  
• Some codes were reorganized within key process areas, resulting in a smaller number 
of practices. 
The second-cycle coding processes yielded the following structure, shown in Table 15. 
Table 15. Second-cycle coding results 
Key 
process 
area 
Processes No. of practices 
Capability dimension 
Plan Do Check Act 
Strategic 
planning 
SP1. Formulation of institutional policies 
and strategies 15 6 4 2 3 
Curriculum 
design and 
delivery 
C1. Curriculum design and delivery 28 8 13 4 3 
C2. Teachers 7 3 2 1 1 
Student 
support 
 
SS1. Career information, counselling and 
education 23 3 12 7 1 
SS2. Personal development planning 11 2 6 2 1 
Extra-
curricular 
activities 
EC1. Provision of extra-curricular activities 12 2 8 1 1 
EC2. Student organizations 7 2 3 1 1 
EC3. Student representatives 7 2 3 1 1 
    110 28 51 19 12 
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In comparison with the results of the first-cycle coding, the differences are as follows: 
• The number of processes was cut from 13 to 8 due to the following changes: 
o SP2. Development of action plans was merged with SP1. Formulation of 
institutional policies and strategies 
o SS2. Liances with employers and SS3. Alumni relationship were merged with 
SS1. Career information, counselling and education 
o SS5. Academic development and SS6. Peer-support systems were merged with 
SS4. Personal development planning 
• The total number of practices was cut from 150 to 110 because some practices were 
merged and some others were recognized as potential maturity levels instead of 
practices. In this phase of coding, some practices were also removed to another phase 
of Deming cycle. Accordingly, the number of practices for each dimension is smaller 
after the second-cycle coding than after the first-cycle coding.  
6.3.1.1.5. Results sharing  
Since the case study research is only one step within the five-step cycle of the maturity model 
design, the results of case study research represent the input for the next research step 4) 
Evaluate the design. The list of 110 detected practices represents the initial strategic framework 
for supporting graduates’ early careers within HEIs and is presented in subchapter 7.1. 
6.3.1.2. Focus groups with stakeholders 
Since, in the system of student support for early career development, in addition to HEIs, 
employers and other relevant stakeholders also play significant roles, it is important to include 
their perspectives in this phase of model development. Information from employers and other 
relevant stakeholders was collected through the focus groups held during the round table at the 
University of Zagreb, Faculty of Organization and Informatics, on 5 November 2015, as a part 
of the project Development of a model for supporting graduates’ early careers co-financed by 
the EU through the European Social Fund.  
The idea of this focus groups was to detect any additional practices related to five different 
groups of stakeholders: students, teachers, alumni, employers and managerial and supporting 
institutions. These inputs were also used to explore practices detected during the case study 
research at different universities. The focus groups were performed after the three case study 
researches were conducted, so they provided good insight into the detected practices and also 
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indicated some new practices that could be observed in the next case study research. The inputs 
from the focus groups were not analyzed in detail, but they helped to shape some additional 
questions for the case study research. The focus groups were conducted as follows: 
• First, the researcher provided a short presentation of the research goals and research 
steps. 
• The participants were divided into five groups: students (5 participants), teachers (4 
participants), alumni (5 participants), employers (8 participants) and managerial and 
supporting institutions (4 participants). 
• Each group was provided a spreadsheet and asked to provide suggestions for one of the 
another groups, as follows: 
o Teachers →  employers 
o Employers → managerial and supporting institutions  
o Managerial and supporting institutions → alumni 
o Alumni → students  
o Students → teachers 
• In the next cycle: 
o Teachers → students 
o Students → alumni  
o Alumni → managerial and supporting institutions 
o Managerial and supporting institutions → employers 
o Employers → teachers 
• When one group of stakeholders provided suggestions to another group, the members 
of the receiving group had time to reflect on the suggestions and write whether the 
suggestions were feasible or whether there were barriers. 
• By reading and reflecting on the suggestions provided within the focus groups, the 
researcher gain insight into the views of different groups of stakeholders, which helped 
to determine other potentially relevant practices that were not recognized during the 
case study research.  
The comparison of the focus groups results with the results obtained from case study research, 
showed that, from the viewpoints of the different stakeholder groups, there were no other 
relevant practices crucial for supporting graduates’ early careers within HEIs, but rather 
showed that the previously conducted case studies yielded appropriate set of practices.  
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6.3.2. Description of maturity levels  
Another important step in Step 3: Design the model of maturity model design is the description 
of maturity levels for practices contained within final model. However, this step was not 
conducted immediatelly after the definition of 110 practices which represents the initial 
strategic framework for supporting graduates’ early careers within HEI, but after the 
assessment of content validity, presented in the following chapter (Step 4: Evaluate the design). 
As elaborated later, the content validity resulted in 68 practices from the initial strategic 
framework that should be contained within the final maturity model. Therefore, the maturity 
levels were defined for those 68 practices and served as a basis for assessing the model 
reliability.  
In general, the characteristics of the five maturity levels can be described as in Figure 8: 
1) Not assessed – There is no evidence of the given practice at the HEI  
2) Initial – There is some evidence of the given practice at the HEI, but this performance 
can be mostly characterized by the following attributes: ad hoc, informal and 
inconsistent 
3) Partially adequate – The given practice is formally defined within the HEI to some 
degree, but it still lacks consistency in performance 
4) Largely adequate – The given practice is formally defined within the HEI, and there is 
consistency in performance, but the institution is lacking suggestions for potential 
improvements in the given practice in the future 
5) Fully adequate – The given practice is formally defined within the HEI, the institution 
is consistent in its performance and there is documented reflection on the usage of the 
practice for further improvements. 
However, these general characteristics of the maturity levels cannot be used for all practices; 
instead, each practice requires unique descriptions of its maturity levels, based on practice-
specific characteristics. The descriptions of the maturity levels (altogether 340 descriptions for 
68 practices) are based on the author’s knowledge about the practices gained through case study 
research and the analyisis of transcript records, and further evaluated through the model’s 
testing at four HEIs. Here, it is important to emphasize that the process of definition of maturity 
levels was very challenging and demanding, as it was done by a single researcher. Definition 
of maturity levels descriptors required re-reading of interview transcripts in order to identify 
different maturity levels of a certain practice at different universities and describe them in a 
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way that they would be both comprehensive and exclusive. In order to help the researcher to 
define maturity level descriptions in an appropriate manner, process descriptions from e-
learning maturity model were consulted, as this one is also intended to be used by HEIs 
(Marshall 2007). During the process of defining descriptors for the practices, the initial 
hierarchical distribution of the practices within the processes, as proposed during the coding 
cycle presented in Table 14 and Table 15, was rejected because it added to the model 
complexity and would negatively affect its practicality and applicability to practice. Instead, 
practices in the final maturity model are organized only within four main key process areas 
according to four dimensions of capability. Moreover, three additional practices were excluded 
from the final model as a result of model reliability assessment through the model testing at 
four HEIs. The final maturity model characteristics are summarized in Table 16. 
As can be perceived, the HEI practices that contribute to the employability of graduates are 
best developed at the implementation level (Do). The planning phase (Plan) is also well 
developed; however, there is a clear lack of practices in the contexts of implementation 
monitoring (Check) and actions for improvement in the next strategic planning cycle (Act).  
Table 16. Final maturity model characteristics 
Key process area No. of practices 
Capability dimension 
Plan Do Check Act 
Strategic planning 13 5 3 2 3 
Curriculum design 
and delivery 26 9 8 6 3 
Student support 16 3 10 2 1 
Extra-curricular 
activities 10 3 5 1 1 
  65 20 26 11 8 
 
The results of this phase are presented in more detail in Chapter 7, more concrete: subchapter 
7.1. brings the description of the initial strategic framework containing 110 practices and 
subchapter 7.2. presents final strategic framework and maturity model with descriptions of 
maturity levels for 65 practices.  
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6.4. Step 4: Evaluate the design 
Since maturity models are widely used in process improvement, their evaluation is an important 
activity for providing users a confident guide to help them identify the potential improvements 
in different processes. Moreover, the development of maturity models is seen as a useful way 
to communicate best practices (Helgesson et al. 2012). Helgesson et al. (2012) stressed that the 
evaluation of maturity models requires significant effort and that it is not easy for a researcher 
to decide how to evaluate a newly-developed model or even to understand which evaluation 
approaches are available. For this reason, they proposed a framework summarizing the 
evaluation methods that have been used. According to the work of March & Smith (1995), 
Salah et al. (2014) recognized that maturity model testing should focus on two aspects:  
1) maturity model constructs should be tested for “completeness, simplicity, 
understandability, ease of use, operationality, efficiency and impact on the environment 
and users”, whereas  
2) maturity model instruments should be tested for “validity and reliability”.  
In this research step, the goal is to ensure the validity and reliability of the maturity model. 
Internal validity, also known as credibility, deals with the question of how the research findings 
match reality, while reliability, also known as consistency, refers to the extent to which the 
research findings can be replicated over time or over different groups of respondents. In 
general, there is not developed consensus within the research community on the appropriate 
criteria for assessing validity and reliability when conducting qualitative research. However, to 
achieve trustworthiness of research results and make them have an effect on both theory and 
practice, it is important that the research studies are conducted in an ethical and rigor manner 
through the entire research cycle, including data collection and analysis, as well as the results’ 
interpretation and presentation (Merriam and Tisdell 2015, pp. 237-253). This can be achieved 
through the careful design of research study, which is in this case based on the 1) guidelines 
for design science in information systems (Hevner et al. 2004); 2) requirements for the 
development of maturity models, as proposed by Becker et al. (2009) and 3) steps for the 
development of maturity models in terms of design decisions (Mettler 2010); as described 
within the Table 6 and Research hodogram in Figure 12.  
Helgesson et al. (2012) claimed that there is a lack of studies providing concrete guidance on 
how to evaluate maturity models as well as a lack of evaluation results for self-developed 
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maturity models; thus, neither the framework they proposed suggests which evaluation method 
is the most effective. Instead, their framework only proposes three possible types of evaluation 
(Helgesson et al. 2012): 
1) Evaluation done only by the authors of the maturity model, without any outside experts; 
2) Evaluation done by practitioners who are experts in the domain covered with the 
maturity model practices; 
3) Evaluation conducted through the model application in the real contextual environment. 
For the purpose of this thesis, the focus will be on the last two types of evaluation. First, to 
ensure the validity of the model, a group of experts and students was consulted and asked to 
evaluate the importance of each practice (content validity) in the maturity model and place it 
in one of the key process areas (construct validity). This step was expected to ensure the 
model’s understandability and internal consistency. In the second step, the model’s reliability 
was evaluated by testing the model to four real cases: HEIs from Croatia providing study 
programmes in ICT.  
In the context of evaluating qualitative research, another important concept is triangulation. 
Triangulation is a process of ensuring that the right information and interpretations have been 
obtained by using multiple sources or perceptions to clarify meaning (Stake 2006, pp. 33-38). 
Merriam and Tisdell (2015, p. 246) recognizes triangulation as a principal strategy to ensure 
validity and reliability in qualitative research. Usually, important findings should have at least 
three confirmations to ensure that key meanings are not being overlooked. For this purpose, 
the present research has applied four different sources to ensure that all practices collected 
within the model are well understood, as shown in Figure 15.  
 
Figure 15. Triangulation in evaluating key practices 
 
Initial list of 
practices 
obtained from 
the literature
Practices 
obtained from 
conducted four 
case studies
Confirmation of 
the importance 
of each practice 
from the 
experts’ and 
students' view
Model testing at 
four HEIs in 
Croatia
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6.4.1. Model validity 
To ensure validity of the maturity model instrument, the initial list of practices was evaluated 
by both experts and students. Experts and students were sent invitations to participate in the 
evaluation of the model via e-mail, as shown in Appendix G. Some of the experts who 
participated in model validity were previously interviewed during the case studies research, so 
it can be said that, additional to the triangulation, the member checks strategy or respondent 
validation was also applied partially to ensure model validity (Merriam and Tisdell 2015, p. 
246). The invitation was sent together with an Excel spreadsheet that served as a form for the 
model’s evaluation. The Excel spreadsheet was prepared in the English language according to 
the form prepared for a similar purposes within one PhD thesis (Balaban 2011). An Excel 
spreadsheet was chosen as the most appropriate for several reasons: 
• Excel is a widely-used document type that could be sent via e-mail to all the experts 
and students. 
• Since the model for the evaluation is quite comprehensive, an Excel spreadsheet is 
practical because it allowed the evaluators to save their work during the evaluation 
process and continue later. 
• In comparison with some online tools, in which the evaluators may not have been able 
to see their responses once they had submitted them, the Excel spreadsheet allowed 
them to save their evaluations for their own archives. 
• The data structures in a prepared Excel spreadsheet allowed the researcher to easily 
manipulate and further analyze the data. Furthermore, they allowed the researcher to 
merge the data from several spreadsheets (i.e. several experts’ responses) into one.  
Before sending the evaluation spreadsheet to the experts and students, the sheet was pre-tested 
by three persons at FOI (one professor with several years of managerial experience within 
higher education [the supervisor of the thesis], one non-teaching staff employed in the career 
centre and one administrative staff with a degree in the English language). This step was 
conducted for several reasons: 
• To detect possible formatting issues in the prepared spreadsheet form; 
• To ensure that all practices in the model were understandable; 
• To check the spelling and grammar; 
• To redefine/modify practices according to comments; 
• To estimate the time needed to complete the evaluation. 
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A completed spreadsheet was returned from 22 experts and 12 students. The term experts in 
this context considers different higher education stakeholders, including: higher education 
managers, teaching staff, non-teaching staff, alumni (representatives of employers), 
representatives of managerial and supporting institutions. 
Because of the very heterogeneous group of experts who participated in the model’s evaluation, 
there were several issues that needed to be taken into account in the interpretation of the 
model’s evaluation results: 
• The experts were characterized by different educational and professional backgrounds 
(higher education managers, teaching staff, non-teaching staff, students, alumni and 
employer representatives, representatives of governance and supporting institutions). 
Therefore, it was difficult to expect that all would have similar views on the importance 
and structure of higher education practices important for enhancing graduates’ 
employability within HEIs.  
• The experts also came from different countries characterized by different educational 
system; this affected their view on the importance and structure of different higher 
education practices.  
However, all the experts and students are connected with HEIs in the ICT domain so their 
evaluations of practices were affected by their knowledge and experience related to this 
particular domain. This is only not a case with the representatives of managerial and supporting 
institutions which are related to higher education in general. 
The prescribed procedure of model evaluation was used for two purposes: to ensure model 
content and to ensure construct validity. Detailed results are provided in following subchapters.  
6.4.1.1. Content validity 
To develop the maturity model instrument that demonstrate content validity, the researcher 
must ensure that the elements of the researched domain, in this context the recognized higher 
education practices, are both a fair representation of the wider issue being researched 
(supporting graduate employability within HEIs), and that the practices contained within the 
model are addressed “in depth and breadth” (Cohen et al. 2011, p. 188). To ensure content 
validity, input from the 22 experts who returned the completed sheet were taken into 
consideration to calculate the content validity ratio (CVR) of the scale. Since students’ views 
on the importance of various practices are also relevant, 12 students from different years of 
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study at the University of Zagreb, Faculty of Organization and Informatics were asked to 
evaluate the importance of the practices using the same approach as the experts. Detailed 
information on the expertize of persons involved in the model evaluation is provided in 
Appendix H.  
The experts and student were asked to score 110 practices from the initial list using the scale 
“0 – cannot answer, 1 – not relevant, 2 – important (but not essential) and 3 - essential”. Using 
the obtained data, the CVR was calculated for each item using a modified Lawsche’s 
formulation (Lawshe 1975):  
CVR = (n-N/2)/(N/2) 
where n is the frequency count of the number of participants who rated an item as either “2 – 
important or 3 - essential” and N is the total number of respondents. The CVR was modified 
from the original in order to take the rates 2 and 3 (not only 3) as N. Here, it is important to 
stress that the lack of an Excel spreadsheet for this kind of evaluation is in allowing respondents 
to miss entering some data. In other words, it was not possible to mark some cells as obligatory. 
Therefore, the researcher checked each collected response and asked participants to fill in the 
missing data, if there were some. However, in the final set for the analysis a few missing data 
were still found and those were treated as “0 – cannot answer”. 
For the panel of 34 experts, a minimum CVR of 0.353 for each item was required to satisfy the 
five percent level of statistical significance (0.05 alpha level) (Lawshe 1975, Ayre & Scally 
2014). In the entire set of 110 practices, only one practice with CVR < 0.353 occurred 
(Psychometric testing is available to student). The overall obtained content validity index 
(CVI), a mean of the CVR values of all the items, of 0.856 for the set of 110 practices evaluated 
by 22 experts and 12 students (altogether 34 evaluations) shows that, in general, the entire set 
of practices is considered either “important” or “essential”.   
In addition to expert evaluations, additional focus groups with relevant stakeholders with the 
purpose of obtaining an additional group evaluation of the practices were conducted. Focus 
groups were held during the round table at the University of Zagreb, Faculty of Organization 
and Informatics, on 5 May 2016, as a part of the project Development of a model for supporting 
graduates’ early careers co-financed by the EU via the European Social Fund. Participants 
were divided into four groups related to the four key process areas according to their expertize, 
as can be seen in Table 17. Each group consisted of 7 to 8 participants, who were asked to: 
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1) Indicate the relevance of each practice on a scale from 1 – not important at all to 5 – 
very important;  
2) Indicate whether, according to their group opinion, a certain practice belongs to a 
capability dimension (plan-do-check-act) different than that proposed by the author. 
The results of this step were important inputs for further model development; 
3) Indicate whether there were any practices that were not on the list that they would find 
important. 
In some groups, participants splited into two smaller groups which were either evaluating all 
the practices within the same key process area separately, or the each smaller group evaluated 
half of the practices. Therefore, if there were two assessments for the same practice within a 
group, the average value was used for further calculations.  
Table 17. Focus groups participants for the evaluation of practices 
Key process area Focus groups participants 
Strategic planning 1 student 
3 employers 
1 representative of higher education management and teaching staff 
1 career counsellor and teaching staff 
1 representative of governing institution 
1 representative of the teaching staff and head of IT programme 
Curriculum design 
and delivery 
2 vice-deans for students and study affairs 
2 students 
1 expert for quality assurance in HE 
2 alumni 
1 representative of the teaching staff 
Student support 2 employers 
2 representatives of non-teaching staff (career centre) 
1 representative of a supporting institution in the field of career 
development  
1 representative of the teaching staff and career centre 
2 students 
Extra-curricular 
activities 
1 student 
4 employers 
2 alumni 
 
Although the initial model showed a high CVI, decisions about the practices that should be 
excluded from further analysis were made in several steps, with the final goal being to reduce 
the number of elements in the final maturity model in order to make it applicable to practice. 
The model was reduced as follows: 
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1) All the practices with CVRs lower than 0.7 were excluded from further analysis. The 
CVR value of 0.7 was chosen while all the practices with CVR < 0.7 have also lower 
average values (< 2.2), as calculated within the step 2). Seven practices were excluded 
as a result of this step.  
2) In the second round, all practices with an Average < 2.2 were excluded, calculated as a  
weighted mean where experts were assigned a weight of 2, and students a weight of 1: 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =  2∗∑ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐸𝐸𝑖𝑖22𝑖𝑖=1 + ∑ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑘𝑘12𝑘𝑘=1  
2∗𝑛𝑛𝐸𝐸+𝑛𝑛𝑆𝑆
 , 
where 𝑆𝑆𝑆𝑆𝑆𝑆𝐴𝐴𝐴𝐴𝐸𝐸 represents the score of each expert, 𝑆𝑆𝑆𝑆𝑆𝑆𝐴𝐴𝐴𝐴𝑆𝑆 represents the score of each 
student, 𝑛𝑛𝐸𝐸  is the total number of experts and 𝑛𝑛𝑆𝑆 is the total number of students. Scores 
of experts and students used in this formula are those used for calculating the CVR, 
with a difference that assessments of experts and students who rated a certain practice 
with “0 – cannot answer”, or where missing data occurred, were excluded from 
calculating the average values for that practice. From the formula, it is evident that the 
experts’ evaluations are given double the weight of those of students. As there is no 
strict rule for setting the limit for the exclusion of practices based on the proposed 
formula, the author decided to exclude all the practices with average < 2.2 as all seven 
practices excluded within first step have averages < 2.2 (from 1.77 to 2.18). Moreover, 
the value of first quartile (Q1) is 2.24. However, several practices below 2.2 have lower 
assessments from focus groups, while practices between 2.2 and 2.24 have higher 
assessment from focus groups. Therefore, it was decided to put the limit for exclusion 
within this step at the average value of 2.2. 17 more practices were excluded as a result 
in this phase.  
3) All practices with an average < 2.34 and results of the focus groups ≤3.5 were excluded. 
The average value of 2.34 is the median of the data (Q2). All the practices above median 
were included in further analysis.  
4) Finally, each practice was analyzed on the qualitative level, according to the comments 
and suggestions provided by experts, students and focus groups. This step helps to 
modify or reward existing practices. In this step, it was also decided that one practice 
from the key process area Extra-curricular activities excluded within the previous step 
should remain in model in order to close the PDCA cycle. Therefore, the practice with 
highest evaluations from the act phase was left in model. It is also important to 
emphasize that, based on the suggestions provided by experts, some practices were 
rephrased or merged for the inclusion in final model. There were also around 10 
 157 
 
additional practices proposed by experts, students and focused groups, but the analysis 
showed that all of them are already contained within the model so there were no new 
practices added to the model as a result of this step. 
The number of excluded practices and those left in the model after each step are shown in 
Table 18 and a detailed list of excluded practices is presented in Chapter 7.1 within the 
description of the initial strategic framework. 
Table 18. Criteria and results of content validity calculation 
Criteria for the exclusion of practices Number of practices 
left in the model 
All practices with CVR < 0.7 excluded 103 
All practices with Average < 2.2 excluded 86 
All practices with Average < 2.34 and focus groups average ≤ 3.5 
excluded  75 
Qualitative analysis – comments from experts and focus groups  68 
 
Finally, the four steps for assessing the model’s content validity resulted in the retention of 68 
practices: 13 within strategic planning, 27 within curriculum design and delivery, 17 within 
student support and 11 within extra-curricular activities. The overall obtained CVI for this 
shortened scale of practices is 0.903, which shows its content to be better than of the initial 
scale with 110 practices (CVI = 0.856). 
In the context of assessing the model content validity, limitations are recognized as follows:  
1) The content validity depends to a large extent on the expertize of persons that evaluated 
the model. In this context, a group of experts consists of different stakeholders within 
the system of higher education. It is clear that different groups of stakeholders have 
different opinion on the importance of practices. However, the idea behind the 
development of final strategic framework and maturity model is to recognize a set of 
practices indicated as the most important by the entire group of different stakeholders. 
If only one group of stakeholders (i.e. only higher education managers or only 
employers) did the evaluation of practices, the results would probably differ from the 
ones obtained for the entire group of stakeholders. 
2) All the students who evaluated the model are from the Faculty of Organization and 
Informatics so their evaluations are certainly affected by their study experience at this 
institution. The authors’ intention was to involve students from different study years 
and with different study experience in terms of their involvement in extra-curricular 
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activities. Another very important characteristic of students was their motivation to 
participate in the model evaluation so they assessed the practices in the best of their 
ability. 
3) For the purpose of calculating the CVR, the proposed scale for evaluating a set of 
practices has only three values (“0 – cannot answer, 1 – not relevant, 2 – important [but 
not essential] and 3 - essential”). For calculating the average values, a scale with five 
values could be more appropriate. 
4) In terms of decision on which practices should be excluded from the final model, the 
limitation is in lack of criteria for the model reduction. Therefore, the researcher had to 
think in terms of model applicability when making decisions on criteria for exclusion 
of practices from the initial strategic framework with 110 practices. 
 
6.4.1.2. Construct validity 
Since a construct itself is an abstract, the purpose of ensuring construct validity actually 
considers clarifying what is meant by the use of a certain construct (Cohen et al. 2011, p. 188). 
In the context of this research, the construct validity of the final strategic framework and 
maturity model must demonstrate that the key process areas used by the researcher are also 
meaningful in practice, as percieved by different stakeholders.  
In order to assess the construct validity, the card sorting technique, also known as Q-sorting, 
was applied. According to Straub et al. (2004, p. 390), this technique “combines validation of 
content and construct through experts and/or key informants who group items according to 
their similarity”. The main idea of this method is that a panel of experts sorts the recognized 
practices within one of the four main proposed key process areas. Within the existing literature, 
the Q-sorting method is widely used in, for example, the field of information science research 
(Straub et al. 2004); however, it lacks extensive application within the educational field. 
Graham et al. (2012) suggest that it is often appropriate to calculate more than one measure; 
therefore, the Q-sorting technique will serve to calculate the hit ratio as the indicator of how 
many items were placed in the intended key process areas by the experts (Nahm & Solis-Galvan 
2002) and the Fleiss’ Kappa as the measure of the agreement among more than two raters 
(Fleiss 1971).  
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In the context of measuring the consistency of the evaluators’ judgments, it is important to 
understand the distinction between inter-rater agreement and inter-rater reliability, where the 
reliability scores indicate whether the evaluators tend to classify items in the same group, while 
inter-rater agreement “is the degree to which two or more evaluators using the same rating 
scale give the same rating to an identical observable situation” (Graham et al. 2012, pp. 4-5). 
Graham et al. (2012, p. 7) also recognized three common indexes of inter-rater agreement: the 
percentage of absolute agreement, various versions of Cohen’s Kappa and the intra-class 
correlation coefficient. Since the Q-sorting technique applied to the set of higher education 
practices will serve as a basis for calculating the hit ratio as the measure of the percentage of 
agreement among evaluators and the Fleiss’ Kappa as the measure of the agreement among 
more than two raters, this approach will serve to measure the inter-rater agreement.  
For the purpose of conducting a Q-sorting technique within this research, the panel of experts 
was chosen to comprise different higher education stakeholders, whose expertize was already 
described in the previous subchapter on content validity. All 22 experts from the group of those 
evaluating content validity also participated in a Q-sorting technique; however, students’ 
perceptions were not taken into consideration in this step of ensuring model validity. 
Evaluations by experts were done for all 110 practices contained within the initial strategic 
framework, but for purpose of assessing the final strategic framework and maturity model 
construct validity, only the assessment for 68 practices contained in the reduced model were 
considered. The Q-sorting method is an iterative process which consists of two stages (Nahm 
et al. 2002): 1) the experts sort the questionnaire items according to different constructs, in this 
case the key process areas and 2) items recognized as being ambiguous are reworded or deleted 
in order to improve the agreement between the experts. In this case, the items were already 
deleted in the process of ensuring the content validity, as described in the previous subchapter, 
and the construct validity was based on the set of 68 practices. In the second iteration, the 
researcher used a different approach. Assessments of experts that were inconsistent in 
comparison to the assessments of all the other experts (so called “outliers”) were excluded from 
calculating the hit ratio and the Fleiss’ Kappa in order to see if the proposed model with 
relatively high CVI for 68 practices can also demonstrate a satisfied construct validity.  
The outliers were detected by calculating the Hamming distance, a measure that shows the total 
number of differences between the opinions of one expert and all the other experts with respect 
to the determined key process area for each practice (in Divjak & Lovrenčić 2005, p. 266). In 
 160 
 
addition to the expert opinions, the researcher’s opinion on the appropriate key process area 
for each practice was also taken into consideration as the evaluation of an additional expert in 
the calculation of the Hamming distance. The Hamming distance for each of the experts was 
calculated using the following steps: 
Let the 𝑥𝑥(𝑖𝑖) be a vector of length 68, where  
𝑥𝑥(𝑖𝑖)= [𝑥𝑥1(𝑖𝑖) … 𝑥𝑥68(𝑖𝑖)] where 
 𝑥𝑥𝑗𝑗
(𝑖𝑖) = 𝑘𝑘 means that i-th expert has sorted j-th practice into category k. Let 
𝛿𝛿 (𝑥𝑥,𝑦𝑦) = �0 𝑖𝑖𝑖𝑖 𝑥𝑥 = 𝑦𝑦1 𝑖𝑖𝑖𝑖 𝑥𝑥 ≠ 𝑦𝑦 
then Hamming distance between experts i and j was calculated as 
𝑑𝑑𝑖𝑖𝑗𝑗 = ∑ 𝛿𝛿 (𝑥𝑥𝑘𝑘(𝑖𝑖), 𝑥𝑥𝑘𝑘(𝑗𝑗))68𝑘𝑘=1 , 0 ≤ 𝑑𝑑𝑖𝑖𝑗𝑗 ≤ 68. 
The Hamming distances between all experts were calculated, and these are presented in Table 
19. The column Differences shows the sum of the Hamming distances of individual experts 
compared to all others.  Full Hamming distance matrix is provided in Appendix I. 
Eight experts with at least 42% differences from the others in terms of their sorting of practices 
were excluded from further analysis. As there is no strict rule for defining the value for 
excluding the experts’ sorting from further analysis, the author decided to put the border line 
for inclusion of sortings at 37% so only around 2/3 of experts that provided “better” sortings 
were included in further analysis. Moreover, the included sortings all show differences between 
24% and 36%, while the eight excluded sorting are above 42%. After the outliers were 
removed, the evaluations of 14 experts were taken into consideration.  
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Table 19. Hamming distances for experts’ evaluations 
Expert Differences % of differences 
1 795 53% 
2 475 32% 
3 640 43% 
4 635 42% 
5 658 44% 
6 459 31% 
7 827 55% 
8 509 34% 
9 746 50% 
10 428 29% 
11 351 23% 
12 378 25% 
13 480 32% 
14 353 24% 
15 395 26% 
16 527 35% 
17 777 52% 
18 425 28% 
19 636 43% 
20 449 30% 
21 371 25% 
22 533 36% 
23 353 24% 
 
 difference % 
Min 351 23,5% 
Q1 410 27,4% 
Q2 480 32,1% 
𝑋𝑋� 530,4 35,5% 
Q3 638 42,7% 
Max 827 55,3% 
 
The sorting of the remaining 14 experts for 68 practices into one of the four key process areas 
or the category Other if, according to their opinion, the practice did not fit any of the pre-
defined key process areas, were used for calculating hit ratio and the Fleiss’ Kappa value (Gwet 
2010). For the purpose of calculating Fleiss’ Kappa9 and hit ratio, missing values were put in 
category Other. In the existing benchmark scale for Fleiss’ Kappa, an agreement < 0.40 is 
considered poor, an agreement between 0.4 and 0.75 is considered intermediate to good and an 
agreement > 0.75 is considered excellent (Gwet 2010). The obtained Fleiss’ Kappa value of 
0.7123 for the 14 experts and 68 practices shows that the model can be considered good, 
                                                 
9 The Fleiss' Kappa value was calculated using the resources and support from Dr. Charles Zaiontz, author of the 
Real Statistics Using Excel (http://www.real-statistics.com/reliability/fleiss-kappa/) 
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approximating excellent. This was confirmed by the calculation of a hit ratio of 98% for the 
practices within the key process area for Strategic planning, 89% for practices within 
Curriculum design and delivery, 85% for practices within Student support, 77% for practices 
within Extra-curricular activities and 88% for the overall model, as shown in Table 20. 
Although there is no strict agreement on acceptable measure levels, a hit ratio above 75% might 
be considered acceptable. In the final model, each practice was categorized in the key area 
indicated by the higest number of the evaluators. 
Table 20. Hit ratio calculation for experts’ sortings of key practices 
 Actual Categories 
Target 
Categories 
Strategic 
planning 
Curriculum 
design and 
delivery 
Student 
support 
Extra-
curricular 
activities Other 
Items  
placements Hit ratio 
Strategic 
planning 
179 3 0 0 1 182 0.9835 
Curriculum 
design and 
delivery 
10 336 14 0 18 378 0.8889 
Student 
support 
17 11 202 4 4 238 0.8487 
Extra-
curricular 
activities 
24 1 11 118 0 154 0.7662 
 
Total Items Placements:  
952 
Total hits: 
835  
Overal 
Hit ratio: 
0.8771 
6.4.2. Model reliability 
Reliability is “a synonym for dependability, consistency and replicability over time, over 
instruments and over groups of respondents” which consider the accuracy of the research 
results (Cohen et al. 2011, p. 199). It is important to stress that some interpretation of reliability 
are not applicable to this research, for example the replicability over time. The last step in the 
maturity model development 5) Reflect the evolution indicates that the model should be updated 
over the time because higher education systems, as the focus of observance in this research, is 
not static. Therefore, within this research, the reliability will be observed primarily through the 
comprehensiveness as the coverage of domain. The comprehensiveness of domain can actually 
be interpreted as “a fit between what researchers record as data and what actually occurs in the 
natural setting that is being researched” (Bogdan and Biklen, in Cohen et al. 2011, p. 202). 
However, this does not mean that some other researcher conducting the same research would 
come up with the same results, since there are many possible interrpretations of what is 
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happening in the world, and they all might be reliable (Cohen et al. 2011, p. 202; Merriam and 
Tisdell 2015, pp. 250-251).  
In the context of this thesis, reliability of the final strategic framework was already 
demonstrated though different methods that also served as a basis for assuring the model 
validity. The literature suggests that some features related to reliability also appear in validity, 
for example the content validity which also refers to the coverage of domain and 
comprehensiveness (Cohen et al. 2011, p. 204). The reliability understood as dependability 
may also be connected to the internal validity as it requires methods such as respondent 
validation, triangulation or researcher experience in the field (Cohen et al. 2011, p. 202, 
Merriam and Tisdell 2015, p. 246), all of which were explained within the elaboration of 
maturity model for supporting higher education graduates’ early careers design and evaluation. 
The reliability of final maturity model, which additionaly contains descriptions of maturity 
levels for practices contained within the strategic framework, was demonstrated by testing the 
model at four higher HEIs in Croatia.  
Before stepping forward from assessing the model content and construct validity to assessing 
the model reliability, the description of maturity levels for 68 practices was done, as described 
within subchapter 6.3.2. In the context of maturity model design methodology, it is interesting 
to notice that the Step 3: Design the model and Step 4: Evaluate the design interwave. This is 
possible because model validity is based only on the assessment of practices, while model 
reliability is done based on the maturity level description for each practice.  
To ensure the model’s reliability, the model was tested at four real cases: HEIs in Croatia that 
offer study programmes in the field of ICT. These cases were conducted during May and June 
2016, through conversations with individuals who could provide good insight into the maturity 
level of different practices at the focal institutions, including dean, vice-deans for students and 
study affairs and experts employed in careers services. As those individuals are experts in the 
field, their role was not only to determine the most adequate maturity level for a certain practice 
at their institution, but they could also suggest researcher if some descriptions of maturity levels 
should be reworded. This can be considered as a peer-review method, which is also used for 
demonstrating both the internal validity and reliability (Cohen et al. 2011, p. 202, Merriam and 
Tisdell 2015, p. 249). The institutions that were included in the model applications were: 
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• Josip Juraj Strossmayer University of Osijek, Faculty of Electrical Engineering, 
Computer Science and Information Technology Osijek;  
• University of Zagreb, Faculty of Electrical Engineering and Computing;  
• University of Zagreb, Faculty of Organization and Informatics; and 
• University of Applied Sciences VERN. 
The procedure for testing the model was as follows: 
1) An invitation letter for the institution to participate in the model’s evaluation was 
prepared (Appendix J) and sent to a contact person at each HEI.  
2) After a positive answer was received from the institution, a date and time for the 
evaluation were decided. The evaluations were done in person by both the researcher 
and the relevant persons from each institution, and they were located at the HEI 
participating in the evaluation. This approach is important for three main reasons: 
o The researcher could explain certain practices or capability descriptions if they 
were not sufficiently clear; 
o The institution’s representative could look for additional documents or ask for  
help from other relevant persons at the institution if he/she was not sure about 
the right level of maturity for some of the practices; 
o The institution’s representative could also suggest potential changes in the 
descriptions of maturity levels which would be incorporated in final maturity 
model. 
3) A spreadsheet was prepared in Excel for each institution in the form of maturity model 
tables, as shown in subchapter 7.2. The institution’s representative was also given a 
spreadsheet in a printed form to allow him/her to more easily follow the evaluation 
process while the researcher was recording answers and additional comments in a 
digital form of the spreadsheet.  
 There were two main purposes of testing the model to real cases: 
1) To detect whether the maturity levels for each practice were sufficiently 
comprehensive; in other words, to determine whether they covered all possible levels 
of maturity. The indicator for this criteria was whether a given HEI could detect its 
level of maturity for all practices within the proposed maturity level descriptions. 
2) To detect whether the maturity levels for each practice were disjunctive, meaning that 
there was no overlap between maturity levels. The indicator for this criteria was 
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whether a given HEI could determine one - and no more than one - maturity level as 
being the most adequate for each practice.  
In general, the model was shown to be applicable to institutions of different sizes and structures. 
However, it is important to emphasize several observations from the model application: 
1) In some cases, respondents prefered to describe how a certain practice is organized at 
the institution and leave it to the researcher to decide the most adequate maturity level. 
In this case, the maturity model was used as an instrument for guided self-evaluation. 
Therefore, the developed model presents a hybrid between the self-evaluation and 
external evaluation, which are the most common practices of quality assurance in the 
system of higher education. For the researcher, it was helpful to make short notes about 
the information collected from the respondent and help them to indicate the most 
adequate maturity level for a certain practice, as well as to think about the potential 
improvements. 
2) Some practices and descriptions of maturity levels were slightly reworded as a result of 
this evaluation phase. 
The model reliability phase also resulted in the need to exclude three practices from the final 
model, as follows: 
• Professional and generic skills important for employability in the subject area are 
addressed in learning outcomes from curriculum design and delivery. Some difficulties 
were faced with assessing the maturity level for this practice because the professional 
and generic skills are integrated through a variety of teaching methods or available 
through some elective courses or extra-curricular activities (and not only within the 
curriculum as proposed with this practice). However, generic skills and professional 
skills are recognized to be obtained through different teaching methods which 
encourage student active learning, as well as work-related activities, and therefore it 
can be assumed they are contained within the implementation (do) phase of final model. 
As this practice was recognized as important from the evaluations of experts and 
students, the step 5) Reflect the evolution of the final model should consider the 
modification of this practice in the planning phase - i.e. separating professional and 
generic skills in two practices and their inclusion in other key process areas as well. 
• Framework for the provision of student academic development (academic reading, 
writing, communication etc.) is established. This maturity level of this practice within 
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the extra-curricular activities was also difficult to assess for similar reasons as for the 
previous practice – activities related to the academic development are not planned and 
implemented only within the area of extra-curricular activities. Some HEIs integrate 
the activities related to the academic development into the study programs or within 
elective courses and not as extra-curricular activities. In the further development of 
model, this practice should also be considered in the context of different key process 
areas. 
• Student representatives are gathering feedback from students on different issues. There 
is an opinion that this practice shoud be assessed by students and not HEIs. It is also 
implied within the practice Students elect their representatives as well as within the 
practice Students representatives participate in different committees within the HEI. 
Therefore, the final strategic framework and maturity model consist of 65 practices: 13 within 
strategic planning, 26 within curriculum design and delivery, 16 within student support and 10 
within extra-curricular activities.  
In the context of assessing the model reliability, limitation are recognized as follows:  
1) Reliability was assessed by the model application on the sample of HEIs only in 
Croatia. However, HEIs from Croatia did not participate in model design. Moreover, 
the sample of HEIs included both public and private HEIs. 
2) The model evaluations at HEIs was guided by a single researcher (PhD candidate), so 
the lack of experience and expertize might have affected some results in the case when 
researcher had to decide about the most adequate maturity level of certain practices. On 
the other hand, this raised a question on the right person(s) that should decide on the 
most adequate maturity level of each practice within a certain HEI in the process of 
model application.   
6.5. Step 5: Reflect the evolution 
As has already been mentioned, the evolution part of maturity model design is important 
because of the way in which the roles of organizations change over time. In this particular case, 
as the student support system within HEIs changes and evolves, the maturity model should be 
redesigned accordingly. Since this doctoral dissertation is time-constrained, it is not able to 
cover this research part of the maturity model design process in an extended way.  
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A future development of model could be observed in the context of quality assurance processes 
within the higher education system. An example of the re-accreditation of HEIs in Croatia 
shows the four-step procedure: 1) HEIs drafting self-evaluation report, 2) the re-accreditation 
visit of the expert panel to the HEI, 3) the panel of experts write the report of the re-
accreditation process and the Agency’s for Science and Higher Education (ASHE) 
Accreditation Council provides the re-accreditation opinion and 4) follow-up (Agency for 
Science and Higher Education 2017). In the process of drafting self-evaluation report HEIs are 
provided guidelines, as well as the criteria for the assessment of quality of HEIs. The guidelines 
consist of a set of questions HEIs should answer, while the assessment criteria includes a list 
of HEIs’ practices which are then assessed on the scale: not implemented, starting phase of 
implementation, partly implemented, mostly implemented and fully implemented. These 
assessment criteria can be understood at maturity levels. However, textual descriptors for 
maturity levels provided in the newly-developed maturity model for supporting higher 
education graduates’ early careers can be used as an addition to the self-evaluation guidelines 
to provide HEIs clear guidance on what is expected within a certain assessment criteria. As this 
model contains only the practices recognized as important for supporting graduates’ 
employability, it could be further developed so it includes all the practices relevant for the 
process of  HEIs’ re-accreditation. In that context, further development of the model for 
supporting graduates’ early careers should also explore and define the procedures of using the 
model – particularly who is responsible for the interpretation of the capability of certain 
practices. 
The exclusion of three practices within the previous step also indicate a need for the 
modification of some important practices and their potential inclusion within several key 
process areas. Another solution could be in adding additional key process area(s) that would 
contain practices that, in the current version of the model, could be assessed within different 
key process areas. Additionaly, further model development could include description of 
maturity levels for all 110 practices contained within the initial strategic framework. The 
assessment of model reliability also raised a question on the right person that could decide on 
the most adequate maturity level of a certain practice. From the studied cases, it can be 
concluded that the vice-dean for students and study affairs can provide relevant information on 
most of the practices. Some suggestions for further development of the maturity model are also 
provided in subchapter 8.4.  
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6.6. Chapter relevance 
Chapter 6 is the most comprehensive since it includes a detailed description of all research 
steps and methods used in the development of the final strategic framework and maturity 
model. Research was conducted within five steps, each of which includes both the rigor and 
the relevance, summarized as follows: 
Within Step 1: Identify a new need or opportunity, rigor and relevance are ensured via the 
following: 
• Rigor:  
o A literature review of papers related to graduate employability, strategic 
management and quality assurance in higher education 
o A systematic literature review of scientific papers in the fields of the education 
and career development of future ICT professionals 
o A review of maturity models and methodologies for their development 
• Relevance:  
o A review of relevant strategic documents at the EU level 
o A review of recent projects in the field of graduate employability and 
preparation for the world of work within HEIs. 
Within Step 2: Define the scope, rigor and relevance are ensured through the following: 
• Rigor:  
o Expert knowledge gathered from the focus groups 
• Relevance:  
o An initial list of key process areas and practices based on the review of relevant 
literature, recent projects in the field of graduate employability and preparation 
for the world of work within HEIs and relevant documents, such as universities’ 
strategies, quality assurance policies, graduate employability strategies, etc. 
Within Step 3: Design the model, rigor and relevance were ensured through the following: 
• Rigor:  
o Knowledge gathered from the focus groups with relevant stakeholders 
o Description of capability assessment criteria for each practice 
• Relevance:  
o Case study research conducted at four HEIs in Europe 
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Within Step 4: Evaluate the design, rigor and relevance were ensured through the following: 
• Rigor:  
o Experts’ and students’ knowledge used for model evaluation and calculations 
used for ensuring models’ content and construct validity (CVR, average, hit 
ratio, Fleiss Kappa) 
• Relevance:  
o Model testing at four HEIs in Croatia. 
The final results of methodology applied in this research are presented in Chapter 7, along with 
the reference to the set research objectives, research questions and research hypotheses.  
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7. RESEARCH RESULTS 
This chapter presents the final results of the research conducted within this thesis in the form 
of: 
• A strategic framework for supporting higher education graduates’ early careers 
within HEIs. The initial strategic framework contains 110 practices: 15 within strategic 
planning, 35 within curriculum design and delivery, 34 within student support and 26 
within extra-curricular activities. The initial framework is presented in detail in 
subchapter 7.1. This strategic framework resulted from Step 3: Design the model.  
• A maturity model for supporting higher education graduates’ early careers within 
HEIs. This model contains 65 practices: 13 within strategic planning, 26 within 
curriculum design and delivery, 16 within student support and 10 within extra-
curricular activities. The model is presented in detail in subchapter 7.2. The final 
strategic framework and maturity model resulted from Step 4: Evaluate the design. 
• An overview of the current situation of the maturity of HEIs that educate students in 
the field of ICT in Croatia and recommendations for enhancing the capabilities of 
their practices aimed at supporting graduates’ early careers and overall institutional 
maturity in supporting graduates early careers is presented in subchapter 7.3. These 
recommendations resulted from Step 4: Evaluate the design and, particularly, 
subchapter 6.4.2. 
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7.1. Strategic framework for supporting higher education graduates’ 
early careers  
This subchapter first presents and discusses an initial strategic framework for supporting 
graduates’ early careers, which contains a total of 110 practices within four key process areas, 
organized according to the four capability dimensions (plan-do-check-act): 15 within strategic 
planning, 35 within curriculum design and delivery, 34 within student support and 26 within 
extra-curricular activities. Further, this chapter elaborates the final strategic framework in 
relation to the set research questions, research objectives and the hypothesis H1. 
The initial strategic framework for supporting higher education graduates’ early careers is 
presented in Table 21, Table 22, Table 23 and Table 24. Previously, this initial framework 
was also presented at the EAN conference in May 2016 (Pažur Aničić & Divjak 2016). 
Table 21 shows 15 practices within the key process area of Strategic planning. It can be 
perceived that the most practices (6) fall within the planning phase of the Deming cycle, 
followed by 4 practices in the implementation phase, 2 practices related to monitoring and 3 
related to continual improvement. This indicates that, to successfully deliver graduates’ 
employability strategies, the planning phase is very important. One of the reasons this phase is 
the most comprehensive is that it involves collecting information from all relevant 
stakeholders, including alumni, students, the business sector and managerial and supporting 
institutions, as well as different HEI organizational units and policy documents at both the 
national and international levels. For the implementation phase, it is most important that 
graduates’ employability is addressed in published institutional strategies and supported by 
action plans containing concrete actions to successfully implement the strategies. Reports on 
the success of actions plans are the most important assets during the monitoring phase, and 
feedback from student satisfaction surveys can provide valuable information for better 
understanding strategy success. Finally, before beginning the new process of strategic 
planning, it is crucial to analyze the success or failure of the current strategy and determine its 
compliance with changes in the internal or external enviroment in order to provide 
recommendations for necessary changes in strategy for the upcoming period.  
Following the evaluation process, one practice was excluded from further analysis and final 
strategic framework and maturity model (Inputs from (inter)national policy documents are 
used in the (re)development of institutional strategies). Furthermore, the practices Institutional 
strategies are accompanied with action plans and Initiatives supporting graduates 
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employability are addressed in action plans were merged into one practice: Institutional 
strategies are accompanied with action plans addressing graduate employability. 
Table 21. 15 practices within the key process area of Strategic planning 
Capability 
dimension Practices related to Strategic planning 
Plan 
Procedures for (re)development of institutional strategies are defined. 
Information from graduate studies is used in the (re)development of institutional 
strategies.   
Inputs from students are included in the (re)development of institutional strategies.   
Inputs from relevant stakeholders are included in the (re)development of institutional 
strategies.   
Inputs from (inter)national policy documents are used in the (re)development of 
institutional strategies.   
Inputs from relevant HEI organizational units are included in the (re)development of 
institutional strategies. 
Do 
Employability of graduates is addressed in institutional strategies. 
Institutional strategies are communicated across the HEI. 
Institutional strategies are accompanied with action plans.  
Initiatives supporting graduates employability are addressed in action plans. 
Check 
Monitoring procedures regarding the implementation of institutional strategies are 
defined. 
Reports on success of action plans are collected from different organizational units.                      
Act 
Feedback from student satisfaction survey is used for better understanding of strategy 
success.  
Compliance of strategy with changes in the external and internal environment is 
checked. 
Strategy success is analyzed before starting a new strategic planning process. 
*practices written in italics script were excluded from further analysis, based on the results of model evaluation, 
or merged with other practices 
 
Table 22 shows practices within the key process area Curriculum design and delivery. This is 
the most comprehensive process area, with 35 initially recognized practices, most of which 
(13) fall within the implementation phase. The planning phase follows with 11 practices, while 
the monitoring phase contains 7 practices and the continual improvement phase contains 4 
practices. This is because the planning and implementation phase contains detailed practices 
that refer to the main curriculum elements: learning outcomes, study content, teaching 
methods/pedagogic approaches, assessment methods and teachers. Additionally, the practices 
support relationships with the business sector as the most relevant stakeholder in the process 
of curriculum design and delivery, indicate the need for the curriculum to be based on relevant 
national and international frameworks and organize the need for a student-centred approach 
and the inclusion of employability skills incrementally across the curriculum. Practices within 
these two cycles are also closely connected. For example, within the planning phase, it is 
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important that formal procedures for student internships are established, while in the 
implementation phase, student internships shoud be included as integral parts of the 
curriculum. In this process area, practices within the monitoring phase are focused on the 
assessment of different elements, including not only the curriculum as a whole, but also the 
assessment of the quality of student work, feedback on student internships and the evaluation 
of teachers’ performance. As in the key process area Strategic planning, as a basis for starting 
a new process of curriculum design, it is necessary to review changes in internal or external 
environments, ensure communication with the relevant stakeholders and, finally, discuss the 
strengths and weaknesses of the current study programme in order to provide recommendations 
for potential improvements. 
Of the 35 practices within the Curriculum design and delivery process area contained in the 
strategic framework, 26 were left in the final maturity model. The following practices were 
excluded based on the results of the model evaluation phase:  
• New pedagogic approaches that contribute to the achievement of learning outcomes 
are planned within the process of curriculum design. 
• The provision of elective courses in the curriculum is planned. 
• Career development content is included in the curriculum. 
• High levels of student choice and ‘self-selected’ courses are offered within the 
curriculum. 
• Teaching and learning activities are supported with an e-learning system. 
• Assessment methods include students’ self-assessment and peer assessment. 
• Teachers receive peer feedback for their work.  
The practices Changes in internal or external environments are triggers for changes in the 
curriculum and Communication with the relevant stakeholders is done in order to ensure 
regular updates to learning outcomes in line with labour market needs were recognized as 
similar based on the qualitative comments during the evaluation; thus, these were integrated 
into the second practice. Further, the practice Professional and generic skills important for 
employability in the subject area are addressed in learning outcomes was excluded during the 
model testing.  
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Table 22. 35 practices within the key process area of Curriculum design and delivery 
Capability 
dimension Practices related to Curriculum design and delivery 
Plan 
Procedures for curriculum design and development are established at the institutional 
level. 
Curriculum development is guided by a student-centred approach in which 
employability skills are considered to be inter-related and need to be developed 
incrementally across the curriculum. 
Inputs from employers are included in curriculum design and development process. 
Construction of learning outcomes is based on relevant national and international 
frameworks. 
Departments work together on the creation of coherent content for a certain study 
programme. 
New pedagogic approaches that contribute to the achievement of learning outcomes 
are planned within the process of curriculum design. 
Formal procedures for student internship are established. 
The provision of elective courses in the curriculum is planned. 
Procedures and guidelines for the evaluation of teacher work are established. 
Continuous professional development of teachers is encouraged. 
Support for teachers to implement new technology (e-learning) in courses is provided. 
Do 
Curriculum is delivered in partnership with industry. 
Career development content is included in curriculum. 
Professional and generic skills important for employability in the subject area are 
addressed in learning outcomes. 
Interrelation between content of different courses is established. 
Teaching methods encourage independent, active learning and engagement with tasks 
(every student as a researcher/practitioner). 
Curriculum contains embedded work-based activities. 
Student internship is an integral part of the curriculum. 
High levels of student choice and ‘self-selected’ courses are offered within the 
curriculum. 
Student theses are done in cooperation with the industry. 
Teaching and learning activities are taking place in an adequate working environment. 
Teaching and learning activities are supported with an e-learning system. 
Assessment methods include students’ self-assessment and peer assessment. 
Students are provided with proper feedback on their course performance. 
Check 
Curriculum relevance, consistency, practicality and effectiveness are monitored. 
Student feedback on curriculum implementation is collected. 
Quality of the assessment of student work is monitored. 
Feedback on internship is collected from students and employers. 
Teacher performance is evaluated by students. 
Teachers receive peer feedback for their work. 
Control mechanisms based on the evaluation of teacher performance are established. 
Act 
Changes in internal or external environments are triggers for changes in the 
curriculum. 
Communication with the relevant stakeholders is done in order to ensure regular 
updates of learning outcomes in line with labour market needs. 
Strengths and weaknesses of the current study programme are discussed prior to new 
curriculum design and development process. 
Results of teacher performances are discussed for potential improvements. 
*practices written in italics script were excluded from further analysis, based on the results of model evaluation, 
or merged with other practices 
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Table 23 contains 34 practices within the area of Student support. The implementation phase 
is the most comprehensive within this key process area, with 19 practices. Next, the monitoring 
phase comprises 8 practices, the planning phase contains 5 practices and continuous 
improvement comprises only 2 practices. Practices within this key process area are primarily 
focused on career services and activities; thus, the planning phase considers the establishment 
of such services within the HEI and the preparation of an annual action plan. The set of different 
activities included in such a plan is evident from the implementation phase and covers all 
aspects of career-related activities described in Chapter 6: career information, career 
counselling, career education and liaisons with the business world. The assessment and 
evaluation of career service activities are key practices related to monitoring and continuous 
improvement. In addition to career services, practices within student support also cover the 
areas of academic development, students’ personal development planning, student tutoring and 
peer support systems and graduate tracking. The previously described two areas, Strategic 
planning and Curriculum design and delivery, can be seen to be highly connected to practices 
related to graduate tracking. Namely, information collected through graduate studies within 
this key process area are used as valuable inputs for the planning phases of both strategy 
development and curriculum design and development.  
The final strategic framework and maturity model contain 16 practices within the key process 
area of student support, meaning that more than half of the practices from this initial strategic 
framework were excluded based on the model evaluation. These are: 
• Institution has signed partnership agreements with employers regarding activities 
related to employability. 
• Institution provides assistance to employers in recruiting new employees. 
• Visits to companies are organized for students. 
• Employer invited lectures or workshops are organized for students. 
• Alumni invited lectures are organized for students. 
• Psychometric testing is available to students. 
• Student peer support activities regarding academic and social development are 
provided. 
• Personal tutoring system for students is organized. 
• Information on the number of students using career services is collected. 
• Analytical data are used to monitor the reach of online student engagement with career 
services information. 
 176 
 
• Information on the number of students attending career fair is collected. 
• Students’ engagement in career service activities is monitored and regulated. 
• Student peer support system is monitored. 
• Personal tutors monitor students’ progress. 
• Personal tutors react to students’ progress. 
 
Based on the comments, the following two sets of practices were connected into single 
practices: Information on job opportunities and labour market is available to students and 
Information about alumni employment and careers is available to students; An alumni 
database is established and Information about graduate employment is collected. Furthermore, 
the practice A framework for the provision of student academic development is established was 
excluded during the model testing. 
It can be noted that most of the practices from the monitoring and continuous improvement 
phase were excluded. The focus within this area is on the implementation of practices. This is 
not suprising when we consider that most of the practices contained within this process area 
are not obligatory for either the institution to provide them or the students to use them, as is the 
case with the formal process of curriculum development. This is in line with the recent findings 
on the lack of information about the students using the career service European 
Commission/EACEA/Eurydice (2016). 
Table 23. 34 practices within the key process area of Student support 
Capability 
dimension Practices related to Student support 
Plan 
Careers development service for students is established. 
Annual action plan for the careers development service is prepared. 
Institution has signed partnership agreements with employers regarding  activities 
related to employability. 
Graduate profiles for study programmes are available to students entering the 
institution. 
A framework for the provision of student academic development is established. 
Do 
Information on job opportunities and labour market is available to students. 
Information about alumni employment and careers is available to students. 
Career information is available to students through an organized career fair. 
Service of reviewing and correcting job application is offered to students. 
Simulation of job interviews is provided to students. 
Institution provides assistance to employers in recruiting new employees. 
Visits to companies are organized for students. 
Employer invited lectures or workshops are organized for students. 
Alumni invited lectures are organized for students. 
Individual career counselling is offered to students. 
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Psychometric testing is available to students. 
An alumni database is established. 
Information about graduate employment is collected. 
Students are encouraged and supported to create their own portfolio (personal 
development plan). 
Support for student academic development is provided. 
Student peer support activities regarding academic and social development are 
provided. 
Personal tutoring system for students is organized. 
Mentorship for excellent students is provided. 
Support for students with disabilities is provided. 
Check 
Information on the number of students using career services is collected. 
Analytical data are used to monitor the reach of online student engagement with 
career services information. 
Information on the number of students attending career fair is collected. 
Student feedback on the usefulness of career services provided is collected. 
Students’ engagement in career service activities is monitored and regulated. 
Information on graduates’ satisfaction with their study and readiness for work is 
collected. 
Student peer support system is monitored. 
Personal tutor monitors students’ progress. 
Act Evaluation of career services activities is conducted. Personal tutors react to students’ progress. 
*practices written in italics script were excluded from further analysis, based on the results of model evaluation, 
or merged with other practices 
 
Table 24 shows the 26 practices contained within the key process area Extra-curricular 
activities. Like the area Student support, this one also contains mostly activities that are not 
obligatory for either the institution to provide or the students to participate. Here, more than 
half of the practices (14) fall within the implementation phase, 6 are related to planning and 6 
are related to montoring and continuous improvement. Within this area, the practices are related 
to a variety of extra-curricular and co-curricular activities, such as participation in student 
competitions, students’ entrepreneurship initiatives, the work of different student organizations 
and the organization of the system of student representatives. In the planning phase, it is 
important that the HEI recognizes the importance of these different activities in contributing to 
graduates’ employability and that it establishes frameworks for their implementation. As with 
the Student support practices, the practices in the implementation phase here consider different 
activities that could be offered within the HEI, such as the work of different student 
organizations and support for students to participate in different competitions, engage in sport 
or volunteering activities, start their own businesses, etc. Such support comprises a variety of 
aspects, including the provision of adequate working space for extra-curricular activities, 
financial support, mentorship for additional education, connecting students with relevant 
experts outside the institution, etc. In addition to monitoring of the provision of different extra-
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curricular activities, the monitoring phase also involves recognizing student achievement in 
extra-curricular activities, which has been acknowledged as an important practice within some 
of the latest EU strategic documents (European Commission 2016a). 
The final maturity model contains only ten practices within Extra-curricular activities, 
meaning that more than half of the practices were excluded from the initial strategic framework 
following the model evaluation processes. First, within the planning phase, the practices related 
planning on the levels of student organizations and student representatives were excluded: 
• Framework for supporting student organizations is established. 
• Student organizations prepare annual plans of their activities. 
• Student representatives develop strategic plans. 
This shows that the planning of extra-curricular activities at the level of the institution is more 
important than that on the level of particular student organizations perceived by stakeholders 
included in model evaluation. This stresses the role of the institution in ensuring adequate 
support for these activities. Within the implementation phase, most of the practices referring to 
particular activities were excluded; however, these are all contained within the overall practice 
Students are provided with an adequate working environment for their extra-curricular 
activities. The last two excluded practices show that there is a consensus between experts and 
students concerning the lack of need for the active involvement of teachers and other 
stakeholders in the provision of extra-curricular activities. Instead, students should be the ones 
to conduct these activities. The practices excluded from the implementation phase are: 
• Students are given support to work on their own projects. 
• Students are encouraged to participate in different competitions. 
• Students are offered different summer programmes. 
• Students are offered volunteering opportunities. 
• Students are offered different sports activities. 
• Institution provides students with entrepreneurship education. 
• Teachers support the work of student organizations through mentorship programmes. 
• Collaboration with different HEI stakeholders is established through the work of 
student organizations. 
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Additionally, practice Student representatives gather feedback from students on different issues 
was excluded, following the model testing at real HEIs. 
Within both the monitoring and continuous improvement phases, only one practice was left; 
all others were excluded: 
• Work of student organizations is monitored at the institutional level. 
• Work of student representatives is guided and monitored by institutional staff. 
• Reports on student organizations are provided to HEI management. 
• Potential improvements in the student representatives system are discussed at the 
institutional level. 
This shows that experts and students agreed that students’ extra-curricular activities do not 
require any monitoring from the institution. However, the recognition of student achievement 
in extra-curricular activities is important in the monitoring phase. Interestingly, none of the 
practices within the continuous improvement phase should have been left in the final model 
following the evaluation phase; however, in order to close the PDCA cycle of strategic planning 
related to extra-curricular activities, it was decided to keep the practice with the best evaluation 
among the three practices related to continuous improvement: Potential improvements in 
support of student extra-curricular activities are discussed at the institutional level.  
Table 24. 26 practices within the key process area of Extra-curricular activities 
Capability 
dimension Practices related to Extra-curricular activities 
Plan 
Framework for supporting student extra-curricular activities is established (student 
organizations, student projects, participation in competitions, etc.). 
Framework for supporting student entrepreneurship initiatives is established. 
Framework for supporting student organizations is established. 
Student organizations prepare annual plans of their activities. 
Institution has established system of student representatives. 
Student representatives develop strategic plans. 
Do 
Students are provided with an adequate working environment for their extra-curricular 
activities. 
Students are given support to work on their own projects. 
Students are encouraged to participate in different competitions. 
Students are offered different summer programmes. 
Students are offered volunteering opportunities. 
Students are offered different sports activities. 
Institution provides students with entrepreneurship education. 
Institution provides support for student start-ups. 
Students are involved in the work of student organizations. 
Teachers support the work of student organizations through mentorship programmes. 
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Collaboration with different HEI stakeholders is established through the work of 
student organizations. 
Students elect their representatives. 
Student representatives gather feedback from students on different issues. 
Student representatives participate in different committees within the HEI. 
Check 
Student achievement in extra-curricular activities is recognized. 
Work of student organizations is monitored at the institutional level. 
Work of student representatives is guided and monitored by institutional staff. 
Act 
Potential improvements in support of student extra-curricular activities are discussed 
at the institutional level. 
Reports on student organizations are provided to HEI management. 
Potential improvements in the student representatives system are discussed at the 
institutional level. 
*practices written in italics script were excluded from further analysis, based on the results of model evaluation, 
or merged with other practices 
 
As explained in detail, this initial strategic framework was further limited to 65 practices 
contained within final strategic framework and maturity model, based on the assessment of 
model validity and reliability: 13 within strategic planning, 26 within curriculum design and 
delivery, 16 within student support and 10 within extra-curricular activities. This final strategic 
framework provides answer to the second research question: 
Research question 2: Which are the key higher education institutions’ practices having 
impact to the preparation of higher education graduates for their early careers? 
Key practices of HEIs that have an impact on the preparation of higher education graduates for 
their early careers within HEIs are presented in the form of a final strategic framework and 
maturity model within subchapter 7.2. The answer to the second research question also 
contributes to the achievement of the research objective:  
Research objective 2: To develop the strategic framework of supporting higher 
education graduates’ early careers in the field of ICT. 
In addition to answering the research question and contributing to the research goal, the final 
strategic framework also supports hypotheses H1: 
H1: Developed strategic framework for supporting early careers of graduates in the 
field of information and communication technologies within higher education 
institutions will fulfil both relevance and rigor requirements of design science research. 
A summary of the research methods used in the steps of developing the strategic framework 
are presented in the research hodogram in Figure 12, which indicates that the research process 
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included several different methods related to the principles of both rigour and relevance 
requirements of design science research. Hypothesis H1 is confirmed and elaborated with 
detailed descriptions of the research methods used in the process of developing the strategic 
framework and maturity model, presented in the conclusion within subchapter 6.6 and 
summarized below: 
Relevance requirements of design science research are fulfilled by the use of the following 
methods through the four steps of strategic framework and maturity model design: 
Step 1: Identify a new need or opportunity 
o A review of relevant strategic documents and policies at the EU level 
o A review of recent projects in the field of graduate employability and 
preparation for the world of work within HEIs 
Step 2: Define the scope 
o An initial list of key process areas and practices based on the review of relevant 
literature, recent projects in the field of graduate employability and preparation 
for the world of work within HEIs and relevant documents, such as universities’ 
strategies, quality assurance policies, graduate employability strategies, etc. 
Step 3: Design the model 
o Case study research conducted at four HEIs in Europe 
Step 4: Evaluate the design  
o Model testing at four HEIs in Croatia. 
Rigor requirements of design science research are fulfilled by the use of the following methods 
through the four steps of strategic framework and maturity model design: 
Step 1: Identify a new need or opportunity 
o A literature review of papers related to graduate employability, strategic 
management and quality assurance in higher education 
o A systematic literature review of scientific papers in the field of the education 
and career development of future ICT professionals 
o A review of maturity models and methodologies for their development 
Step 2: Define the scope: 
o Expert knowledge gathered from the focus groups 
Step 3: Design the model:  
o Knowledge gathered from the focus groups with relevant stakeholders 
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o Description of capability assessment criteria for each practice 
Step 4: Evaluate the design: 
o Experts’ and students’ knowledge used for model evaluation and calculations used 
for ensuring models’ content and construct validity (CVR, average, hit ratio, Fleiss’ 
Kappa) 
Based on the above elaborations, it can be concluded that the final strategic framework fulfils 
both the relevance and the rigour requirements of design science research. This supports 
hypothesis H1. 
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7.2. Maturity model for supporting higher education graduates’ early 
careers 
The main output of the research within this thesis is a final strategic framework with 
accompanying maturity model for supporting graduates’ early careers within HEIs. This model 
comprises 65 practices within four key process areas: 13 within strategic planning, 26 within 
curriculum design and delivery, 16 within student support and 10 within extra-curricular 
activities. These practices are also divided according to the capability dimensions within each 
of the four phases in the Deming cycle: plan-do-check-act, which gives a model the strategic 
dimension. For each key process area, there is at least one practice within each capability 
dimension.  
This comprehensive model contributes to the achievement of the research objective: 
Research objective 3: To develop a maturity model for supporting higher education 
graduates early careers in the field of ICT. 
The developed maturity model, which is presented in Table 25, Table 26, Table 27 and Table 
28, contains the criteria for assessing the capabilities of all 65 relevant practices at five maturity 
levels and answers the following research question:  
Research question 3: Which are the capability assessment criteria of key higher 
education institution’s practices having impact to the preparation of higher education 
graduates for their early careers? 
The final step in the design of the maturity model, its testing at four HEIs in Croatia conducting 
study programmes in the field of ICT, is presented as part of Step 5) Evaluate the design in the 
process of maturity model development. This step supported hypothesis H2:  
H2: Developed maturity model for supporting early careers of graduates in the field of 
information and communication technologies within higher education institutions will 
be both comprehensive and reliable. 
As has already been mentioned, the primary purpose of testing the model to real cases was to 
determine whether the maturity levels for each practice were sufficiently comprehensive; in 
other words, the model’s application sought to determine whether the proposed levels covered 
all possible levels of maturity. The indicator for this criteria was whether a given HEI was able 
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to identify the most adequate level of maturity for all practices within the proposed maturity 
level descriptions. This was accomplished in all four cases. Comprehensiveness, as the 
coverage of domain, can be considered one of the main attributes of reliability, but also as an 
indicator of internal validity. As explained within the subchapter on model reliability, the 
reliability of final strategic framework was ensured with the assessment of model validity, 
while the reliability of final maturity model (which differs from strategic framework only in 
addition of maturity level for each practice) was ensured by testing the final model at four HEIs 
The other attribute of reliability can be understood as trustworthiness or demonstrability, which 
can be defined as replicability over groups of respondents. In this context, the respondents are 
HEIs in Croatia performing study programmes in the field of ICT. The model was applied to 
four institutions educating students in the field of ICT, each of which clearly differs from the 
others in terms of its content focus (i.e. some study programmes are more focused on the 
application of IT to business, some to electrical engineering, others to software development, 
etc.). There are also differences in the sizes of the institutions, the number of students, 
ownership (private or public), etc. Therefore, even within the field of ICT, there are differences 
among institutions that could affect the model’s application. However, the model showed that 
most of the practices are sufficiently generic to be applicable to different groups of respondents; 
this supports the thesis concerning the reliability of the maturity model. Moreover, the 
application showed that the maturity levels for each practice are disjunctive, meaning that there 
is no overlap among maturity levels and that each HEI can determine one (and no more than 
one) maturity level that is most adequate for each of the practices. This contributes to the 
model’s reliability.  
The tables in the following four subchapters present the final maturity model for supporting 
graduates’ early careers within HEIs, including the capability assessment criteria for all 65 
practices. This model is presented within the final report of the project Development of a model 
for supporting graduates’ early careers available at the project website10 and partially within 
the final project booklet How to prepare students for the labour market challenges? The model 
presented here was proofread after its testing at HEIs.  
 
 
                                                 
10 Webpage of a project Development of a model for supporting graduates’ early careers: 
http://cpsrk.foi.hr/razvoj-modela-za-pruzanje-podrske-diplomantima-u-ranom-razvoju-karijera 
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7.2.1. Practices within the key process area of Strategic planning 
Table 25. Capability assessment criteria of 13 practices within the area of Strategic planning 
STRATEGIC PLANNING 
 Not assessed Initial Partially adequate Largely adequate Fully adequate 
PLAN 
Procedures for 
(re)development of 
institutional 
strategies are 
defined. 
Procedures for 
(re)development of 
institutional strategies 
are not defined. 
Procedures for 
(re)development of 
institutional strategies are 
defined ad hoc as informal 
guidelines and used 
inconsistently. 
Procedures for 
(re)development of 
institutional strategies are 
formally defined but used 
inconsistently. 
Procedures for (re)development 
of institutional strategies are 
formally defined, available to 
all staff and used consistently in 
defined timeframes. 
Procedures for (re)development of 
institutional strategies are formally 
defined, available to all staff, used 
consistently in defined timeframes 
and the process of their application is 
documented for further 
improvements. 
Information from 
graduate studies is 
used in the 
(re)development of 
institutional 
strategies. 
Information from 
graduate studies is not 
used in the 
(re)development of 
institutional strategies. 
Information from graduate 
studies is used informally 
and inconsistently in the 
(re)development of 
institutional strategies. 
Information from graduate 
studies is used formally, but 
inconsistently for 
(re)development of 
institutional strategies. 
Complete information from 
graduate studies formally 
guides decisions in the process 
of strategy (re)development, but 
without documented reflection. 
Complete information from graduate 
studies explicitly and formally guides 
decisions in the process of strategy 
(re)development, with documented 
reflection on the usage of information 
from graduate studies. 
Inputs from 
students are 
included in the 
(re)development of 
institutional 
strategies.  
Inputs from students are 
neither collected nor 
used in the 
(re)development of 
institutional strategies. 
Inputs from students are 
collected and used 
informally and 
inconsistently in the 
(re)development of 
institutional strategies. 
Inputs from students are 
collected formally but used 
inconsistently in the 
(re)development of 
institutional strategies. 
Inputs from students are 
collected formally and used 
consistently to guide decisions 
in the process of strategy 
(re)development, but without 
documented reflection. 
Inputs from students are collected 
formally and used completely and 
consistently to guide decisions in the 
process of strategy (re)development, 
with documented reflection on the 
usage of collected inputs. 
Inputs from 
relevant 
stakeholders are 
included in the 
(re)development of 
institutional 
strategies.  
Inputs from relevant 
stakeholders are neither 
collected nor used in the 
(re)development of 
institutional strategies. 
Inputs from some relevant 
stakeholders are collected 
and used informally and 
inconsistently in the 
(re)development of 
institutional strategies. 
Inputs from some relevant 
stakeholders are collected 
formally but used 
inconsistently in the 
(re)development of 
institutional strategies. 
Inputs from all relevant 
stakeholders are collected 
formally and used consistently 
to guide decisions in the 
process of strategy 
(re)development, but without 
documented reflection. 
Inputs from all relevant stakeholders 
are collected formally and used 
completely and consistently to guide 
decisions in the process of strategy 
(re)development, with documented 
reflection on the usage of collected 
inputs. 
 186 
 
Inputs from 
relevant HEI 
organizational units 
are included in the 
(re)development of 
institutional 
strategies. 
Inputs from relevant 
HEI organizational units 
are neither collected nor 
used in the 
(re)development of 
institutional strategies. 
Inputs from some HEI 
organizational units are 
collected and used 
informally and 
inconsistently in the 
(re)development of 
institutional strategies. 
Inputs from some HEI 
organizational units are 
collected formally but used 
inconsistently in the 
(re)development of 
institutional strategies. 
Inputs from all relevant HEI 
organizational units are 
collected formally and used 
consistently to guide decisions 
in the process of strategy 
(re)development, but without 
documented reflection. 
Inputs from all relevant HEI 
organizational units are collected 
formally and used completely and 
consistently to guide decisions in the 
process of strategy (re)development, 
with documented reflection on usage 
of collected inputs. 
DO 
Employability of 
graduates is 
addressed in 
institutional 
strategies. 
Institutional strategies 
do not address 
employability of 
graduates. 
Employability of graduates 
is indirectly addressed in 
institutional strategies. 
Employability of graduates is 
explicitly addressed in 
institutional strategies but 
without defined key 
performance indicators. 
Employability of graduates is 
explicitly addressed in 
institutional strategies with 
defined key performance 
indicators but is not in the core 
part of institutional strategies 
(part of its mission/vision).  
Employability of graduates is 
explicitly addressed with defined key 
performance indicators and 
comprises the core of institutional 
strategies (part of its mission/vision) 
or there is a separate employability 
strategy. 
Institutional 
strategies are 
communicated 
across the HEI. 
Institutional strategies 
are not communicated 
across the HEI in any 
form. 
Institutional strategies are 
available via institutional 
document repository but 
information about their 
availability is not 
distributed across the 
institution. 
Institutional strategies are 
available through an 
institutional document 
repository and information 
about their availability is 
distributed across the 
institution but without 
instructions on the expected 
use of strategy by particular 
organizational units. 
Institutional strategies are 
available through an 
institutional document 
repository, information about 
their availability is distributed 
across the institution with 
instructions on the expected use 
of strategy by particular 
organizational units. 
Institutional strategies are available 
through an institutional document 
repository, information about their 
availability is distributed across the 
institution with instructions on the 
expected use of strategy by particular 
organizational units, supported by 
guidelines and reporting 
documentation regarding strategy 
success. 
Institutional 
strategies are 
accompanied with 
action plans 
addressing graduate 
employability. 
Institutional strategies 
are not accompanied 
with action plans or the 
existing actions plans 
are not connected to 
strategies. 
Institutional strategies are 
supported by informal and 
inconsistent action plans 
created by some 
organizational units without 
formal institutional 
guidelines. 
Institutional strategies are 
supported by formal action 
plans created by most 
organizational units according 
to the formal institutional 
guidelines but without their 
approval from management or 
plans for further 
actions/reporting. 
Institutional strategies are 
supported by formal action 
plans approved by 
management, covering all 
aspects of strategy, including 
the strict definition of activities, 
goals and deadlines. 
Institutional strategies are supported 
by formal action plans approved by 
management, covering all aspects of 
strategy, including the strict 
definition of activities, goals and 
deadlines, as well as reporting 
instructions. 
 
 187 
 
CHECK 
Monitoring 
procedures 
regarding the 
implementation of 
institutional 
strategies are 
defined. 
Monitoring procedures 
regarding the 
implementation of 
institutional strategies 
are not defined. 
Monitoring of institutional 
strategies implementation is 
done ad hoc, informally and 
inconsistently.  
Monitoring procedures 
regarding the implementation 
of institutional strategies are 
formally defined, based on the 
reports from action plans, but 
used inconsistently. 
Institution has formally defined 
procedures based on the reports 
from action plans, available to 
the staff and used consistently 
for monitoring of strategies’ 
implementation. 
Institution has formally defined 
procedures based on the reports from 
action plans, available to the staff, 
and used consistently for monitoring 
of strategy implementation, with the 
results being documented for further 
improvements.  
Reports on success 
of action plans are 
collected from 
different 
organizational units.           
Success reports of action 
plans are not collected 
from any of the 
organizational units. 
Success reports of action 
plans are collected on an ad 
hoc basis, informally and 
inconsistently from some 
organizational units. 
Success reports of action 
plans are collected from most 
of the organizational units in a 
free form without formally 
pre-defined instructions that 
would cover all the aspects of 
action plans. 
Success reports of action plans 
are collected annually from all 
the organizational units, having 
been prepared according to 
formal instructions and 
including information about all 
activities, goals and deadlines. 
Success reports of action plans are 
collected annually from all 
organizational units, having been 
prepared according to formal 
instructions and including 
information about all the set 
activities, goals and deadlines. They 
are followed by a conclusion about 
the success of the specific parts of the 
action plan. 
ACT 
Feedback from 
student satisfaction 
survey is used for 
better 
understanding of 
strategy success.  
Feedback from student 
satisfaction survey is not 
used for better 
understanding of 
strategy success or 
failure. 
Feedback from student 
satisfaction survey is 
collected and used 
informally, partially and 
inconsistently. 
Feedback from student 
satisfaction survey is collected 
formally on a regular basis but 
used inconsistently for better 
understanding of strategy 
success. 
Feedback from student 
satisfaction survey is collected 
formally and used consistently 
for better understanding of 
strategy success, but without 
documented reflection. 
Feedback from student satisfaction 
survey is collected formally and used 
consistently for better understanding 
of strategy success, with documented 
reflection and suggestions for further 
improvements. 
Compliance of 
strategy with 
changes in the 
external and 
internal 
environment is 
checked. 
Compliance of strategy 
with changes in the 
external or internal 
environment is not 
checked. 
Compliance of strategy 
with changes in the external 
or internal environment is 
checked on an ad hoc basis, 
informally and 
inconsistently. 
Compliance of strategy with 
changes in the external or 
internal environment is 
formally checked on a regular 
basis but used inconsistently 
and informally for suggestions 
on further improvements. 
 
Compliance of strategy with 
changes in the external or 
internal environment is 
formally checked on a regular 
basis and used consistently to 
guide decisions about further 
improvements, but without 
documented reflection. 
Compliance of strategy with changes 
in the external or internal 
environment is formally checked on a 
regular basis and used consistently to 
guide decisions about further 
improvements, with documented 
reflection. 
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Strategy success is 
analyzed before 
starting a new 
strategic planning 
process. 
Strategy success or 
failure is not analyzed 
before starting new 
strategic planning 
process. 
Strategy success or failure 
is analyzed on an ad hoc 
basis, informally and 
inconsistently, without 
using the reports on action 
plans. 
Strategy success or failure is 
formally analyzed on the basis 
of reports on action plans, 
although inconsistently. 
Strategy success or failure is 
analyzed formally, including all 
the data from reports on action 
plans, but without any 
documented suggestions for 
improvements. 
Strategy success is formally 
analyzed, including all the data from 
reports on action plans, followed by 
the documented suggestions for 
improvements in the next strategic 
planning cycle. 
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7.2.2. Practices within the key process area of Curriculum design and delivery 
Table 26. Capability assessment criteria of 26 practices within the area of Curriculum design and delivery 
CURRICULUM DESIGN AND DELIVERY 
 Not assessed Initial Partially adequate Largely adequate Fully adequate 
PLAN 
Procedures for 
curriculum design and 
development (CDD) are 
established at the 
institutional level. 
Institution has no 
established 
procedures for 
curriculum design 
and development. 
Procedures for CDD are 
defined ad hoc as informal 
guidelines and used 
inconsistently. 
Procedures for CDD are 
formally defined but used 
inconsistently. 
Procedures for CDD are formally 
defined, available to all staff and 
are used consistently in defined 
timeframes. 
Procedures for curriculum design 
and development are formally 
defined, available to all staff, used 
consistently in defined timeframes 
and the process of their application 
is documented for further 
improvement. 
Curriculum development 
is guided by a student-
centred approach in 
which employability 
skills are considered to be 
inter-related and need to 
be developed 
incrementally across the 
curriculum. 
CDD is not guided 
by a student-centred 
approach. 
Employability skills are 
planned in CDD ad hoc, 
informally and 
inconsistently.  
Employability skills are 
planned in CDD only partially 
in some parts of the 
curriculum. 
Employability skills are planned 
in CDD and inter-related through 
some parts of the curriculum. 
Employability skills are planned in 
CDD process incrementally across 
the whole curriculum. 
Inputs from employers 
are included in 
curriculum design and 
development (CDD) 
process. 
Inputs from 
employers are not 
collected and used in 
the CDD process. 
Inputs from employers are 
collected and used 
informally and 
inconsistently for CDD 
process. 
Inputs from employers are 
collected formally, but used 
inconsistently for CDD 
process. 
Inputs from employers are 
collected formally and used 
consistently to guide decisions in 
CDD process, but without 
documented reflection. 
Inputs from employers are 
collected formally and used 
completely and consistently to 
guide decisions in the CDD 
process, with documented 
reflection on the usage of collected 
inputs. 
Construction of learning 
outcomes is based on 
relevant national and 
international 
frameworks. 
Definition of 
learning outcomes is 
not based on relevant 
frameworks. 
In some courses, learning 
outcomes are based on 
relevant frameworks, but 
this is done inconsistently 
and is not coordinated at 
the study programme level. 
In some courses, learning 
outcomes are based on 
relevant frameworks 
consistently but not 
coordinated at the study 
programme level. 
For most of the courses, learning 
outcomes are consistently 
matched with the prescribed 
areas in relevant frameworks and 
coordinated with learning 
outcomes at the study 
programme level. 
Learning outcomes for all courses 
are consistently matched with the 
prescribed areas in relevant 
frameworks, coordinated at study 
programme level and formally 
improved at the level of institution. 
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Departments work 
together on the creation 
of coherent content for a 
certain study 
programme. 
Departments do not 
work together on the 
creation of coherent 
content for a certain 
study programme. 
Content is defined at the 
level of each individual 
course but is not discussed 
at the level of departments.  
Content is defined at the level 
of each individual course and 
discussed at the level of 
departments, but it is not 
coordinated in a way that it 
constitutes a coherent unit at 
the department level. 
Content of courses is coordinated 
within departments so it 
constitutes a coherent unit within 
a department, but it is not 
coordinated with the content of 
courses across other departments. 
Study programme content is 
coordinated both within the 
departments and between different 
departments so that it forms a 
coherent unit, based on the defined 
learning outcomes. 
Formal procedures for 
student internship are 
established. 
Formal procedures 
for student internship 
are not established. 
Procedures for student 
internship are defined ad 
hoc as informal guidelines 
and used inconsistently. 
Procedures for student 
internship are formally 
defined but not available to 
students and employers. 
Procedures for student internship 
are formally defined and 
available to students and 
employers. 
Formal procedures for student 
internship are established, 
available to students and 
employers, and supported by an 
online system. 
Procedures and 
guidelines for the 
evaluation of teacher 
work are established. 
Procedures and 
guidelines for the 
evaluation of teacher 
work are not 
established. 
Procedures and guidelines 
for the evaluation of 
teacher work are defined 
ad hoc and informally and 
used inconsistently. 
Procedures and guidelines for 
the evaluation of teacher work 
are formally defined but used 
inconsistently. 
Institution has formally defined 
procedures and guidelines for the 
evaluation of teacher work 
available to all staff and they are 
used consistently in defined 
timeframes. 
Institution has formally defined 
procedures and guidelines for the 
evaluation of teacher work 
available to all staff and which are 
used consistently in defined 
timeframes and documented for 
further improvement. 
Continuous professional 
development of teachers 
is encouraged. 
Institution does not 
encourage any 
actions for the 
continuous 
professional 
development of 
teachers. 
Institution only informs 
teachers about courses for 
their professional 
development organized by 
external organizations. 
Institution informs teachers 
about courses for their 
professional development 
organized by external 
organizations and provides 
some financial support for 
their participation. 
Institution sometimes offers  
some courses for teachers’ 
professional development 
covering a wide range of 
academic skills, implementation 
of new pedagogical approaches 
in courses, etc., and provides 
some financial support for 
attending extra courses outside 
the institution. 
Institution continuously offers a set 
of pre-defined courses for teachers’ 
professional development covering 
a wide range of academic skills, 
support for implementing new 
pedagogical approaches in courses, 
etc., and provides some financial 
support for attending extra courses 
outside the institution.  
Support for teachers to 
implement new 
technology (e-learning) in 
courses is provided. 
Institution does not 
provide any support 
for teachers to 
implement new 
technology in 
courses. 
Institution has technical 
staff who can provide 
support for teachers to 
implement new technology 
in courses, but it does not 
provide any education or 
guidelines. 
Institution has developed a 
strategy for implementation of 
new technology in courses but 
does not offer continuous 
support for teachers to 
implement new technology in 
courses.  
Institution has developed a 
strategy for implementation of 
new technology in courses and 
offers continuous support for 
teachers to implement new 
technology in courses, but 
without any education for the 
implementation of new 
technology in courses.  
Institution has developed a strategy 
for implementation of new 
technology in courses and offers 
continuous support and education 
for teachers to implement new 
technology in courses, in order to 
improve teaching processes.  
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DO 
Curriculum is delivered 
in partnership with 
industry. 
There is no evidence 
of partnership with 
industry within 
curriculum delivery. 
In some courses, 
partnership with industry is 
realized through one-time 
participation of employers 
in curriculum delivery 
(invited lectures etc.). 
In most courses, partnership 
with industry is realized 
through one-time participation 
of employers in curriculum 
delivery (invited lectures etc.). 
In most courses, partnership with 
industry is realized through one-
time participation of employers 
in curriculum delivery (invited 
lectures, etc.), and in some 
courses, industry is included in 
curriculum delivery through 
extended activities within one 
course (i.e. series of invited 
lectures and student projects 
done in collaboration with 
industry, etc.). 
In most courses, industry is 
included in curriculum delivery 
through extended activities within 
one course (i.e. series of invited 
lectures and student projects done 
in collaboration with industry). 
Interrelation between 
content of different 
courses is established. 
Interrelation between 
content of different 
courses is not 
established. 
In some cases, there is a 
connection between a 
course’s content and that 
of other courses to a small 
extent (usually between 
courses taught by the same 
teachers). 
Connection between course 
content is established between 
some of the courses within the 
same department. 
Connection between course 
content is established between 
most of the courses within the 
same department, and the course 
descriptions contain their 
connection with content from 
other courses that students are 
expected to know. 
Connection between course 
content is established between 
most of the courses at the level of 
the study programme, and the 
course descriptions contain the 
connection with content from other 
courses that students are expected 
to know. 
Teaching methods 
encourage independent, 
active learning and 
engagement with tasks 
(every student as a 
researcher/practitioner). 
Most of the courses 
are theoretically 
oriented, without any 
tasks encouraging 
students’ 
independent and 
active learning. 
Some courses have 
integrated one or more 
small-scale tasks that 
encourage students’ 
independent and active 
learning. 
Plenty of the courses have 
integrated one or more tasks 
that encourage students’ 
independent and active 
learning. 
Plenty of the courses have 
integrated one or more tasks that 
encourage students’ independent 
and active learning and some 
courses have integrated 
semester-long projects that 
encourage students’ independent 
and active learning. 
Most of the courses have 
integrated semester-long projects 
that encourage students’ 
independent and active learning, 
where teachers have only the role 
of moderator. 
Curriculum contains 
embedded work-based 
activities. 
Curriculum does not 
contain any 
embedded work-
related activities. 
Some courses have 
integrated one or more 
small-scale tasks that can 
be considered work-related 
activities (some real-world 
problem-solving task, etc.). 
Plenty of the courses have 
embedded small-scale work-
related activities (some real-
world problem-solving task, 
etc.). 
Plenty of the courses have 
embedded one or more work-
related activities and some 
courses have integrated 
semester-long work-related 
projects. 
Most of the courses have 
embedded one or more work-
related activities and some courses 
have integrated semester-long 
work-related projects in 
collaboration with employers. 
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Student internship is an 
integral part of the 
curriculum. 
Student internship is 
not an integral part 
of the curriculum for 
a particular study 
programme. 
Student internship is an 
elective part of the 
curriculum, students have 
to find internship 
placements on their own 
and there is no predicted 
timeslot in the curriculum 
for student internship. 
Student internship is an 
elective part of the 
curriculum, the institution 
ensures some internship 
placements for students 
through signed agreements 
with companies, but there is 
no predicted timeslot in the 
curriculum for student 
internship. 
Student internship is an 
obligatory part of the curriculum 
but students have to find 
internship placements on their 
own and there in no predicted 
timeslot in the curriculum for 
continuous internship or 
students’ need to study longer to 
compensate for the period of 
internship. 
Student internship is an integral 
part of the curriculum and 
institution ensures enough 
internship placements for all 
students through signed 
agreements with companies. There 
is a timeframe in the curriculum 
dedicated to the internship and 
students receive credits for it (i.e. 
ECTS or equivalent). 
Student theses are done 
in cooperation with the 
industry. 
Student theses are 
not done in 
cooperation with the 
industry. 
Student theses are 
proposed by professors or 
students and some of them 
are done partially in 
cooperation with the 
industry (i.e. student 
conducts a case study 
within a company, etc.) 
Student theses are proposed 
by professors or students and 
most of the students conduct a 
thesis in cooperation with the 
industry (i.e. student conducts 
a case study or undergoes an 
internship in the company 
related to the thesis topic.) 
In some cases, industry proposes 
a thesis topic and, in agreement 
with a professor, informally 
mentors students in the process 
of thesis development (during 
informal meetings, internship in 
the company, etc.).  
In most cases, industry proposes 
thesis topics and industry 
representatives are formally 
included in the process of thesis 
development as co-mentors. 
Teaching and learning 
activities are taking place 
in an adequate working 
environment. 
Working 
environment is not 
suitable for the 
provision of teaching 
and learning 
activities. 
Working environment is 
suitable for the provision 
of basic teaching and 
learning activities. 
Working environment is 
suitable for the provision of 
most types of teaching and 
learning activities, but 
institution does not provide 
adequate place for students’ 
individual learning and team 
projects outside the classes.  
Working environment is 
completely suitable for provision 
of all types of teaching activities 
(lectures, seminars, students’ 
individual and team work, 
projects in collaboration with 
employers, etc.). Students also 
have places for their individual 
learning and team projects 
outside of class, but not fully 
equipped. 
Working environment is 
completely suitable for provision 
of all types of teaching activities 
(lectures, seminars, students’ 
individual and team work, projects 
in collaboration with employers, 
etc.). Students have access to fully 
equipped places for their individual 
learning and team projects outside 
of class. 
Students are provided 
with proper feedback on 
their course 
performance. 
Students are 
provided with 
quantitative feedback 
only and there is no 
defined deadline for 
the provision of 
feedback.  
Students are provided with 
quantitative feedback only 
and there is a defined 
deadline for the provision 
of feedback.  
Students receive both 
quantitative and qualitative 
feedback in some courses, 
while in most of them, 
feedback is only quantitative. 
There is no defined deadline 
for the provision of feedback.  
Students receive both 
quantitative and qualitative 
feedback in some courses, while 
in most of them, feedback is only 
quantitative. Feedback is 
provided in defined time. 
Students receive both quantitative 
and qualitative feedback in most of 
the courses in appropriate time, 
which enables them to make 
further improvements in acquiring 
new knowledge. 
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CHECK 
Curriculum relevance, 
consistency, practicality 
and effectiveness are 
monitored. 
Institution has no 
established 
procedures for 
curriculum 
monitoring. 
Procedures for curriculum 
monitoring are defined ad 
hoc as informal guidelines 
(in oral or written form) 
and used inconsistently. 
Procedures for curriculum 
monitoring are formally 
defined but used 
inconsistently. 
Institution has formally defined 
procedures available to all staff 
and they are used consistently in 
defined timeframes for 
curriculum monitoring. 
Institution has formally defined 
procedures available to all staff, 
they are used consistently in 
defined timeframes for curriculum 
monitoring and documented for 
further improvement. 
Student feedback on 
curriculum 
implementation is 
collected. 
Students do not 
provide any feedback 
on curriculum. 
Feedback from students on 
curriculum is collected and 
used informally, partially 
and inconsistently. 
Feedback from students on 
curriculum is collected 
formally, but used partially/ 
inconsistently for better 
understanding of potential 
improvements in curriculum. 
Feedback from students on 
curriculum is collected formally 
and used consistently for better 
understanding of potential 
improvements in curriculum, but 
without documented reflection. 
Feedback from students on 
curriculum is collected formally 
and used consistently for better 
understanding of potential 
improvements in curriculum, with 
documented reflection for new 
process of curriculum design and 
development. 
Quality of the assessment 
of student work is 
monitored. 
There is no 
mechanism for 
monitoring the 
quality of the 
assessment of 
student work. 
Procedures for monitoring 
of the quality of the 
assessment of student work 
are defined ad hoc as 
informal guidelines and 
used inconsistently. 
Procedures for monitoring of 
the quality of the assessment 
of student work are formally 
defined but used 
inconsistently and partially. 
Procedures for monitoring of the 
quality of the assessment of 
student work are formally 
defined and used consistently for 
monitoring of the quality of 
some types of assessment of 
student work. 
Procedures for monitoring of the 
quality of the assessment of 
student work are formally defined 
and used consistently for 
monitoring of the majority of the 
assessment (oral exam, written 
exam, project work, etc.). 
Feedback on internship is 
collected from students 
and employers. 
Institution does not 
collect feedback on 
internship, either 
from students or 
employers. 
Feedback from some 
students or employers on 
their satisfaction with 
internship is collected 
informally, partially and 
inconsistently. 
Feedback on internship is 
collected from some students 
and employers, but only in 
relation to their satisfaction 
with a particular 
student/employer and not with 
the process of internship in 
general. 
Feedback on internship is 
collected from all students and 
employers in writing and in 
relation to the satisfaction with a 
particular student/employer but 
also in relation to the general 
process of internship. Collected 
data is used partially for specific 
improvements, but without any 
documented reflection. 
Feedback on internship is collected 
from all students and employers in 
writing and in relation to their 
satisfaction with a particular 
student/employer but also in 
relation to the general process of 
internship. Collected data is used 
fully for specific improvements, 
with documented reflection. 
Teacher performance is 
evaluated by students. 
Teacher performance 
is not evaluated by 
students. 
Teacher performance is 
evaluated by students 
informally, partially and 
inconsistently. 
Teacher performance is 
evaluated by students 
formally in writing, but not 
consistently for all courses 
and in each academic year. 
Teacher performance is 
evaluated by students for most of 
the courses he/she teaches at 
least every second year, using 
pre-defined assessment forms. 
Teacher performance is evaluated 
by students annually for all 
courses, according to pre-defined 
assessment forms. 
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Control mechanisms 
based on the evaluation 
of teacher performance 
are established. 
There are no control 
mechanisms 
established. 
Control mechanisms based 
on the evaluation of 
teacher performance are 
defined ad hoc and 
informally and used 
inconsistently. 
Control mechanisms based on 
the evaluation of teacher 
performance are formally 
defined but used 
inconsistently. 
Control mechanisms based on 
the evaluation of teacher 
performance are formally 
defined, available to all staff and 
used consistently in defined 
timeframes. 
Control mechanisms based on the 
evaluation of teacher performance 
are available to all staff, used 
consistently in defined timeframes 
and the process of their application 
is documented for further 
improvements. 
ACT 
Communication with the 
relevant stakeholders is 
done to ensure regular 
updates of learning 
outcomes in line with 
labour market needs. 
There is no 
communication with 
internal or external 
stakeholders about 
potential 
improvements to the 
curriculum. 
Communication with some 
relevant stakeholders on 
needed changes to the 
curriculum is carried out 
and used informally, 
partially and 
inconsistently. 
Communication with some 
relevant stakeholders is 
carried out formally and on a 
regular basis but used 
inconsistently for better 
understanding of needed 
changes to the curriculum. 
Communication with most of the 
relevant stakeholders is carried 
out formally and used 
consistently for better 
understanding of needed changes 
to the curriculum, but without 
documented reflection. 
Communication with all the 
relevant stakeholders is carried out 
formally and used consistently for 
better understanding of needed 
changes to the curriculum, with 
documented reflection and 
suggestions for further 
improvement. 
Results of teacher 
performances are 
discussed for potential 
improvements. 
Results of teacher 
performance are not 
discussed at all at the 
institutional level. 
Results of teacher 
performance are discussed 
occasionally and 
informally with some 
teachers with lower results, 
but without any actions for 
improvements. 
Results of teacher 
performance are discussed 
with all teachers with lower 
performance and they are 
encouraged to take some 
actions for improvements. 
Results of teacher performance 
are discussed with each teacher 
and the institution has formally 
defined actions for 
improvements in teacher 
performance, but those actions 
are not conducted regularly. 
Results of teacher performance are 
communicated with each teacher, 
the institution has formally defined 
actions based on the results of 
teacher performance and those 
actions are conducted regularly. 
Strengths and 
weaknesses of the current 
study programme are 
discussed prior to new 
curriculum design and 
development (CDD) 
process. 
Strengths and 
weaknesses of the 
programme are not 
discussed prior to 
new CDD. 
Strengths and weaknesses 
of the programme are 
discussed informally, 
partially and 
inconsistently. 
Strengths and weaknesses of 
the programme are discussed 
formally on a regular basis but 
used inconsistently for the 
process of new CDD. 
Strengths and weaknesses of the 
programme are discussed 
formally on regular basis and 
used consistently for the process 
of new CDD, but without 
documented reflection. 
Strengths and weaknesses of the 
programme are discussed formally 
on a regular basis and used 
consistently for the new process of 
curriculum design and 
development, with documented 
reflection. 
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7.2.3. Practices within the key process area of Student support 
Table 27. Capability assessment criteria of 16 practices within the area of Student support 
STUDENT SUPPORT 
 Not assessed Initial Partially adequate Largely adequate Fully adequate 
PLAN 
Careers development 
service for students is 
established. 
Careers development 
service for students is 
not established in any 
form. 
There are some initiatives 
for establishment of 
careers development 
service at the institutional 
level, but not followed 
with any concrete actions.  
Institution is in the process 
of formal establishment of 
careers development 
service. 
Institution has formally 
established careers 
development service but 
without employed 
professionals. 
Institution has formally established 
careers development service with 
employed professionals for the 
provision of career-related 
activities. 
Annual action plan for the 
careers development service 
is prepared. 
Annual action plan for 
the careers development 
service is not prepared. 
Careers development 
service prepares only an 
informal list of planned 
activities for the academic 
year. 
Careers development 
service prepares action 
plan of its activities, but 
without strict definition of 
goals, key performance 
indicators and timeframes.  
Careers development service 
prepares annual action plan of 
activities with defined goals, 
key performance indicators 
and timeframes, but the plan 
is not formally approved at 
the institutional level. 
Career services prepare annual 
action plan of its activities with 
defined goals, key performance 
indicators and timeframes. The 
plan is formally approved at the 
institutional level and serves as a 
basis for financing the careers 
service. 
Graduate profiles for study 
programmes are available 
to students entering the 
institution. 
Institution does not 
provide students with 
any kind of description 
of graduate profiles. 
Institution only provides 
students with a list of some 
of the most common 
graduate profiles for the 
particular study 
programme. 
Institution provides 
students with a list of the 
most common graduate 
profiles for the particular 
study programme, 
including a list of 
competences for each 
profile. 
Institution provides students 
with an extensive list of 
graduate profiles for the 
particular study programme, 
including list of competences, 
working tasks and any related 
additional information for 
each profile. 
Institution provides students with a 
complete list of potential graduate 
profiles for the particular study 
programme, including the list of 
competences, working tasks and 
additional information for each 
profile, together with the statistics 
of alumni employment for the 
particular profile. 
DO 
Information on job 
opportunities and labour 
market is available to 
students. 
Institution does not 
provide any information 
on job opportunities and 
labour market. 
Institution allows 
employers to publish their 
job opportunities on a 
physical bulletin board 
placed at the institution. 
Institution periodically 
publishes job opportunities 
for students on its website, 
but there is no dedicated 
place for that type of 
information. 
Institution has established 
portal or dedicated place on 
its webpage where job 
opportunities for students are 
published on a regular basis. 
Institution has established portal or 
dedicated a place on its webpages 
where job opportunities for 
students are published on a regular 
basis, with the option for students 
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to filter job opportunities according 
to their preferences. 
Career information is 
available to students 
through an organized 
career fair. 
Institution does not 
organize career fair. 
Institution does not 
organize career fair, but 
some student or partner 
organizations organize 
events related to career 
development and the 
institution only informs 
students about it. 
Institution organizes 
smaller events where 
students can get career-
related information. 
Institution organizes career 
fair at least once a year where 
students can get in touch with 
employers. 
Institution organizes a career fair at 
least once a year where students 
can get in touch with potential 
employers but students can also 
attend other activities aimed at 
supporting their career 
development (workshops, lectures, 
etc.). 
Service of reviewing and 
correcting job application is 
offered to students. 
Institution does not 
offer any type of service 
of reviewing and 
correcting job 
applications for 
students. 
Some student or partner 
organizations periodically 
organize workshops for 
reviewing and correcting 
of job applications, but 
institution only informs 
students about that 
possibility. 
Institution periodically 
provides service of 
reviewing and correcting 
job applications in 
collaboration with partner 
organizations. 
Institution provides service of 
reviewing and correcting job 
applications for students from 
its own employers, either in 
the form of workshops or 
individual counselling. 
Institution continuously provides 
service of reviewing and correcting 
job applications for students by its 
own employees, both in the form 
of regular workshops and 
individual counselling. 
Simulation of job interviews 
is provided to students. 
Institution does not 
provide any kind of 
simulation of job 
interviews for students. 
Some student or partner 
organizations periodically 
organize preparation 
for/simulation of job 
interviews, but institution 
only informs students 
about that possibility. 
Institution periodically 
provides preparation 
for/simulation of job 
interviews in collaboration 
with partner organizations. 
Institution provides 
preparation for job 
interviews/simulation of job 
interviews by its own 
employees. 
Institution provides preparation for 
job interviews/simulation of job 
interviews, by its own employees 
and in collaboration with 
employers. 
Individual career 
counselling is offered to 
students. 
Institution does not 
offer individual career 
counselling for students. 
Institution informs students 
about possibilities for 
individual career 
counselling from external 
partners/services. 
Institution periodically 
provides service of 
individual career 
counselling for students in 
collaboration with partner 
organizations. 
Institution has some of its 
employees who can, among 
other things, provide service 
of individual career 
counselling for students. 
Institution has employed experts to 
provide individual career 
counselling for students. 
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Information about graduate 
employment is collected. 
Institution does not 
collect any information 
about the employment 
and career development 
of its graduates. 
Institution collects 
information about 
graduates’ employment ad 
hoc, informally and 
inconsistently. 
Institution collects 
information from its 
graduates only 
immediately after their 
graduation. 
Institution collects 
information from its graduates 
immediately after their 
graduation and for some time 
after their graduation, but it 
does not invest additional 
resources to reach most of the 
graduates. 
Institution invests additional 
resources in collecting information 
from most of its graduates 
immediately upon their graduation 
and at pre-defined periods for 
several years after the graduation. 
The process of collecting 
information is formally defined at 
the institutional level, followed by 
analysis of the collected data. 
Students are encouraged 
and supported to create 
their own portfolio 
(personal development 
plan). 
Institution does not 
encourage students nor 
does it provide them 
with any support to 
create their own 
portfolio. 
Institution provides 
students with information 
about portfolio and its 
importance but does not 
actively encourage or 
support them to create their 
own portfolio. 
Institution provides 
students with the 
opportunity and support to 
create their own portfolio, 
but it is not obligatory. 
It is obligatory for all students 
to have their own portfolio, 
the institution provides them 
with support to create their 
portfolio but it does not use it 
to monitor their progress. 
It is obligatory for all students to 
have their own portfolio, supported 
by the information system, and the 
institution provides them with 
support to create their portfolio as 
well as tutors to monitor student 
progress. 
Support for student 
academic development is 
provided. 
Institution does not 
offer any type of 
support for student 
academic development. 
Some student or partner 
organizations periodically 
organize workshops or 
other activities related to 
student academic 
development, but the 
institution only informs 
students about that 
possibility. 
Institution periodically 
provides activities for 
students’ academic 
development in 
collaboration with partner 
organizations. 
Institution provides activities 
for student academic 
development from its own 
employees, but it is not 
obligatory for students. 
Institution provides activities for 
student academic development 
from its own employees, and some 
of the activities are obligatory for 
some groups of students (e.g. 
freshmen). 
Mentorship for excellent 
students is provided. 
Institution does not 
provide any mentorship 
for excellent students. 
Some of the (non)teaching 
staff informally provide 
support for excellent 
students in some aspects 
(preparation for student 
competitions, etc.). 
Institution has organized 
some informal activities to 
support excellent students 
in some aspects 
(preparation for student 
competitions, different 
projects, etc.). 
Institution has formally 
established system for 
supporting excellent students 
in some aspects (preparation 
for student competitions, 
different projects, etc.) 
Institution has formally established 
system for supporting excellent 
students in a range of different 
aspects, providing them with 
individual mentorship from its own 
employees or external partners. 
 198 
 
Support for students with 
disabilities is provided. 
Institution does not 
offer any type of 
support for students 
with disabilities. 
Some student or partner 
organizations provide 
support for students with 
disabilities, but the 
institution only informs 
students about that 
possibility. 
Institution provides 
support for students with 
disabilities in collaboration 
with partner organizations. 
Institution has some of its 
employees who are, among 
other things, dedicated to 
providing support for students 
with disabilities. 
Institution has established office(s) 
or employed experts to provide 
support for students with 
disabilities. 
CHECK 
Student feedback on the 
usefulness of career services 
provided is collected. 
Institution does not 
collect any feedback 
from students on the 
usefulness of career 
services. 
Feedback from students on 
the usefulness of career 
services is collected and 
used informally, partially 
and inconsistently. 
Feedback from students on 
the usefulness of career 
services is collected 
systematically but used 
informally, partially and 
inconsistently for potential 
improvements. 
Feedback from students on 
the usefulness of career 
services is collected 
systematically in writing and 
used for improvements, but 
without documented 
conclusions/reflection. 
Feedback from students on the 
usefulness of career services is 
collected systematically in writing, 
analyzed and used for 
improvements, with documented 
suggestions for further 
improvements. 
Information on graduates’ 
satisfaction with their study 
and readiness for work is 
collected. 
Institution does not 
collect any information 
from graduates about 
their satisfaction and 
readiness for work. 
Feedback from graduates 
about their satisfaction and 
readiness for work is 
collected and used 
informally, partially and 
inconsistently. 
Feedback from graduates 
about their satisfaction and 
readiness for work is 
collected systematically 
but used informally, 
partially and inconsistently 
for potential 
improvements. 
Feedback from graduates 
about their satisfaction and 
readiness for work is collected 
systematically in writing and 
used for some improvements, 
but without documented 
conclusions/reflection. 
Feedback from graduates about 
their satisfaction and readiness for 
work is collected systematically in 
writing, analyzed and used for 
some improvements, with 
documented suggestions for further 
improvements. 
ACT 
Evaluation of career 
services activities is 
conducted. 
Institution does not 
conduct any actions for 
the evaluation of career 
services activities. 
Evaluation of career 
services activities is 
conducted ad hoc, 
informally and 
inconsistently, without 
using the feedback from 
students and alumni. 
Evaluation of career 
services activities is 
conducted systematically, 
based on the feedback 
from students and alumni, 
but only from the careers 
service employees. 
Evaluation of career services 
activities is conducted 
systematically, based on the 
complete feedback from 
students and alumni, both 
from the careers service 
employees and institutional 
management, but without 
documented conclusions. 
Evaluation of career service 
activities is conducted formally, 
based on the complete feedback 
from students and alumni, both 
from the career service employees 
and institutional management, with 
documented suggestions for further 
improvements. 
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7.2.4. Practices within the key process area of Extra-curricular activities 
Table 28. Capability assessment criteria of 10 practices within the area of Extra-curricular activities 
EXTRA-CURRICULAR ACTIVITIES 
Practice Not assessed Initial Partially adequate Largely adequate Fully adequate 
PLAN 
Framework for supporting 
student extra-curricular 
activities is established 
(student organizations, 
student projects, 
participation in 
competitions, etc.). 
Framework for support of 
student extra-curricular 
activities is neither 
established nor planned. 
Support for student extra-
curricular activities is 
planned ad hoc, 
informally and 
inconsistently. 
Institution makes only 
partial plans for supporting 
some student extra-
curricular activities but 
most of the students are not 
familiar with the available 
support. 
Institution makes plans for 
supporting most student extra-
curricular activities and takes 
action to inform students about 
the available support. 
Institution makes formal plans 
for complete support (financial, 
mentorship, etc.) of a wide 
range of student extra-curricular 
activities, based on previous 
results and plans for new 
academic year, followed by 
action to encourage students to 
use the available support. 
Framework for supporting 
student entrepreneurship 
initiatives is established. 
Framework for 
supporting student 
entrepreneurship 
initiatives is neither 
established nor planned. 
Support for student 
entrepreneurship 
initiatives is planned ad 
hoc, informally and 
inconsistently. 
Institution makes only 
partial plans for supporting 
some student 
entrepreneurship initiatives 
but most of the students are 
not familiar with the 
available support. 
Institution makes plans for 
supporting most student 
entrepreneurship initiatives and 
takes action to inform students 
about the available support. 
Institution makes formal plans 
for complete (financial, 
mentorship, etc.) support of a 
wide range of student 
entrepreneurship initiatives 
within the institution and in 
connection with relevant 
partners, followed by action to 
encourage students to use the 
available support. 
Institution has established 
system of student 
representatives. 
Institution does not have 
established system of 
student representatives. 
There are some initiatives 
for the establishment of a 
student representative 
system, but not followed 
by any concrete actions.  
System of student 
representatives is 
established at the institution 
according to regulations at 
university/national level. 
System of student representatives 
is established according to the 
regulations at university/national 
level, but institution also has its 
own, additional informal 
regulations for student 
representative system. 
System of student 
representatives is established 
according to the regulations at 
university/national level, but 
institution also has its own, 
additional formal regulations for 
student representative system. 
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DO 
Students are provided with 
an adequate working 
environment for their 
extra-curricular activities. 
Students are not provided 
with any working 
environment for their 
extra-curricular activities. 
Institution provides some 
space for student extra-
curricular activities upon 
their request. 
Institution provides spaces 
with basic equipment 
adequate for the provision 
of some extra-curricular 
activities (i.e. offices for 
student organizations). 
Institution provides students with 
working environment equipped 
for the provision of most of the 
extra-curricular activities (i.e. 
labs equipped with different 
technology). 
Institution provides students 
with working environment fully 
equipped for the provision of 
most of the extra-curricular 
activities and continuously 
invests in additional financial 
and material resources for its 
improvement. 
Institution provides 
support for student start-
ups. 
Institution does not 
provide any support for 
student start-ups. 
Institution provides 
support for student start-
ups ad hoc, informally 
and inconsistently. 
Institution provides support 
for student start-ups only in 
some aspects (education, 
accountancy, offices, etc.). 
Institution provides formal 
support for the establishment of 
student start-ups in most aspects 
(education, accountancy, offices 
etc.). 
Institution provides formal 
support for the establishment of 
student start-ups, including all 
the necessary infrastructure 
(education, accountancy, 
offices, etc.). 
Students are involved in 
the work of student 
organizations. 
There are no student 
organizations at the 
institution. 
There are only one or two 
student organizations at 
the institution, and they 
are not very active and do 
not involve many students 
in their work.  
There are a few student 
organizations at the 
institution, with a small 
number of students actively 
involved in their work. 
There are several student 
organizations active at the 
institution, with a moderate 
number of students involved in 
their work. 
There are many active student 
organizations at the institution 
and many students are actively 
involved in their activities.  
Students elect their 
representatives. 
Students do not have an 
opportunity to elect their 
representatives. 
Students elect their 
representatives ad hoc, 
informally and 
inconsistently. 
Students elect their 
representatives on a regular 
basis, but only at the level 
of the entire institution. 
Students elect their 
representatives on a regular basis 
for each study programme. 
Students elect their 
representatives on a regular 
basis for each study programme 
and each study year. 
Student representatives 
participate in different 
committees within the 
HEI. 
Student representatives 
do not participate in any 
institutional committees. 
Student representatives 
participate in a few 
institutional committees. 
Student representatives 
participate in several 
institutional committees. 
Student representatives 
participate in several institutional 
committees and some decision-
making bodies. 
Student representatives 
participate in most of the 
institutional committees as well 
as the institutional decision-
making bodies. 
CHECK 
Student achievement in 
extra-curricular activities 
is recognized. 
Student achievement in 
extra-curricular activities 
is not recognized.  
There are some initiatives 
for recognition of student 
achievement in extra-
curricular activities, but 
they are not followed 
with any concrete actions.  
Institution has informal 
procedures for the 
recognition of student 
achievement in some extra-
curricular activities, but 
they are used 
inconsistently. 
Student achievement in some 
extra-curricular activities, both 
within and outside the institution, 
is formally recognized in number 
of ECTS credits (or equivalent), 
as an addition to diploma 
supplement, etc. 
Student achievement in most 
extra-curricular activities, both 
within and outside the 
institution, is formally 
recognized in number of ECTS 
credits (or equivalent), as an 
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addition to diploma supplement, 
etc. 
ACT      
Potential improvements in 
support of student extra-
curricular activities are 
discussed at the 
institutional level. 
Institution does not 
conduct any actions for 
potential improvements in 
support of student extra-
curricular activities. 
Potential improvements 
in support of student 
extra-curricular activities 
are discussed ad hoc, 
informally and 
inconsistently. 
Potential improvements in 
support of student extra-
curricular activities are 
discussed systematically 
but separately for different 
extra-curricular activities. 
Potential improvements in 
support of all student extra-
curricular activities are discussed 
systematically at the level of 
institutional management, but 
without documented conclusions. 
Potential improvements in 
support of all student extra-
curricular activities are 
discussed systematically at the 
level of institutional 
management, with documented 
suggestions for further 
improvements. 
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7.3. Model’s testing at HEIs in the field of ICT in Croatia  
This last subchapter related to the research results discusses the implications of the model 
testing at four HEIs in Croatia that provide study programmes in the field of ICT. In addition 
to confirming the reliability of the maturity model, this applied part of the research contributes 
insight into the current maturity level of HEIs in one of their main roles: preparing graduates 
for their early careers. This insight into HEIs current capabilities related to certain practices 
also serves as a basis for providing recommendations for the improvement and enhancement 
of the maturity level of HEIs in Croatia in the field of ICT in general. As mentioned in 
subchapter 6.4.2, the maturity model was tested at the following HEIs: 
• Josip Juraj Strossmayer University of Osijek, Faculty of Electrical Engineering, 
Computer Science and Information Technology Osijek  
• University of Zagreb, Faculty of Electrical Engineering and Computing  
• University of Zagreb, Faculty of Organization and Informatics 
• University of Applied Sciences VERN. 
Here, it is important to emphasize that the idea behind the model testing was not to assess the 
maturity of four HEIs that participated in the model evaluation. Instead, the model testing 
provided the insight into the capability of different practices at Croatian HEIs and served as a 
basis to provide general conclusion and recommendations for enhancing the capability of 
practices within HEIs providing study programmes in the field of ICT in the Croatia.  
7.3.1. Maturity of HEIs in the field of ICT in Croatia 
This subchapter answers the following research question: 
Research question 4a: What is the current level of maturity of HEIs in Republic of 
Croatia regarding the preparation of ICT graduates for their early careers? 
The following is a summary of the results of the applied research. The average values presented 
in this chapter were calculated based on quantifying the qualitative descriptors of maturity 
levels as follows: “Not assessed – 1, Initial – 2, Partially adequate – 3, Largely adequate – 4 
and Fully adequate – 5”.  
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The graphical representation in Figure 16 shows that the overall level of maturity of the four 
HEIs is the highest for the areas of Extra-curricular activities (M = 3.75) and Curriculum 
design and delivery (M = 3.71) and is only slightly lower in the area of Strategic planning (M 
= 3.48). The lowest level of maturity was observed for the area of Student support (M = 2.88). 
 
Figure 16. Maturity levels of HEIs in Croatia educating students in the field of ICT 
according to key process areas in general 
 
These results are consistent with the results of research conducted by the Croatian Agency for 
Science and Higher Education (ASHE) and the national Euroguidance (Agency for Mobility 
and the European Union) on the work of guidance services and career counselling at HEIs, 
published in April 2016 (Agency for Science and Higher Education 2016). This survey aims to 
encourage capacity building in HEI career centres, as described in the Strategy for Lifelong 
Guidance and Career Development 2016–2020 (Croatian Government 2015). The most recent 
survey showed that fewer than half of the surveyed HEIs had established units for student 
career guidance and development. Most recently, Croatia is recognized among only two 
countries at the European level without career guidance available at HEIs (European 
Commission/EACEA/Eurydice 2016). Since the maturity model practices in the area of Student 
support focused mainly on the activities of such services, their absence within HEIs resulted in 
a very low capacity of HEIs regarding related practices, which affected the overall lower 
maturity of this process area. 
In terms of the level of implementation (capability dimension) of certain practices, the highest 
level of maturity was recorded in the planning phase (M = 3.74), and a slightly lower level of 
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maturity was recorded at the levels of the verification of achievement of certain practices 
(check; M = 3.52) and their implementation (M = 3.32). In line with the results of some 
previous research (Divjak 2016), institutions show the lowest levels of maturity in the Deming 
cycle for strategic planning (Plan-Do-Check-Act) within activities directed towards continuous 
improvement (act; M = 3.19) (Figure 17). 
 
Figure 17. Maturity level of HEIs in Croatia educating students in the field of ICT 
according to capability dimensions in general 
 
Individual observations of each institution suggest that there are certain trends, but that each 
individual institution shows better or worse performance in a particular process area. For 
example, there is an HEI with an average level of maturity in the area of strategic planning of 
M > 4.6 and an HEI with an average level of maturity in the area of strategic planning of M = 
3.0. The institutions also exhibited differences in terms of their capabilites within key process 
areas.  
For further analysis and recommendations about potential improvements, it is also interesting 
to analyze the practices with the highest (Table 29) and lowest (Table 30) average values. It 
is interesting to note that, of the practices with the highest capabilities (M > 4.5), there are no 
practices related to Student support; instead, Student support practices represent the highest 
number of practices among the group of practices with the lowest capabilities (M < 3.0). 
Although the average values provides a certain information about the overall maturity level of 
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appropriate reccomendations for enhancing the current level of maturity, it is more convenient 
to observe key process areas by the appearance of their practices at certain maturity level. 
Table 29. Practices with the highest capability within HEIs in Croatia 
Key process 
area 
Practice Average 
Strategic 
planning 
Procedures for (re)development of institutional strategies are defined. 4.5 
Inputs from relevant HEI organizational units are included in the 
(re)development of institutional strategies. 
4.5 
Curriculum Departments work together on the creation of coherent content for a 
certain study programme. 
5.0 
Formal procedures for student internship are established. 4.75 
Procedures and guidelines for the evaluation of teacher work are 
established. 
4.75 
Feedback on internship is collected from students and employers. 4.75 
Teacher performance is evaluated by students. 4.5 
Extra-
curricular 
activities 
Students representatives participate in different committees within the 
HEI. 
4.5 
 
Table 30. Practices with the lowest capability within HEIs in Croatia 
Key process 
area 
Practice Average 
Strategic 
planning 
Information from graduate studies is used in the (re)development of 
institutional strategies. 
2.75 
Institutional strategies are accompanied with action plans addressing 
the employability. 
2.5 
Curriculum Continuous professional development of teachers is encouraged. 3.0 
Student theses are done in cooperation with the industry. 3.0 
Support for teachers to implement new technology (e-learning) in 
courses is provided. 
2.25 
Student 
support 
Annual action plan for the careers development service is prepared. 2.5 
Simulation of job interviews is provided to students. 2.25 
Information about graduate employment is collected. 2.5 
Students are encouraged and supported to create their own portfolio 
(personal development plan). 
1.75 
Student feedback on the usefulness of career services provided is 
collected. 
1.5 
Evaluation of career service activities is conducted. 1.75 
Extra-
curricular 
activities 
Students are involved in the work of student organizations. 3.0 
 
In general, it can be concluded that, among the HEIs in Croatia that conduct study programmes 
in the field of ICT, there is room for improvement in certain practices and for increased levels 
of maturity in all process areas and across all dimensions of organizational capacity, depending 
on the individual institution. To accomplish these objectives, the created maturity model can 
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serve as a good guideline for developing a comprehensive and integrated approach to 
improving practices aimed to better prepare students for their transitions to the labour market. 
7.3.2. Recommendations for enhancing the maturity of HEIs in Croatia in 
the field of ICT 
The analysis of the maturity of HEIs in Croatia in the field of ICT according to key process 
areas and capability dimensions is provided within subchapter 7.3.1. Maturity of HEIs in the 
field of ICT in Croatia provides a basis for answering the following research question: 
Research question 4b: What are the possible improvements in preparation of ICT 
graduates for their early careers in the Republic of Croatia? 
This subchapter refers to the findings presented within the previous subchapter and provides 
recommendations according to the key process areas and capability dimensions.  
7.3.2.1. Recommendations for the area of Strategic planning 
Figure 18 shows the number of practices at a certain capability dimension for all four HEIs 
within the key process area of Strategic planning. The practices within this key process area 
are spread almost equaly accros the all maturity levels, except the first one (not assessed). This 
indicate that most of the practices related to strategic planning are, to some extend, organized 
within HEIs. The average values according to capability dimensions are M=3.85 for plan, 
M=3.0 for do, M=3.38 for check and M=3.42 for act. 
 
Figure 18. Number of practices at a certain capability dimension within the key process 
area Strategic planning for HEIs in Croatia 
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Plan 
The first positive finding within the planning phase of institutional strategy development is that 
most of the institutions have very well defined procedures for the (re)development of 
institutional strategies. Although inputs from students and different organizational units within 
HEIs are used in the (re)development of new strategies, institutions show low performance in 
the usage of external data sources, such as different stakeholders and alumni. The first 
suggestion, therefore, is to formally include more external stakeholders in the process of 
strategy development, as well as to collect data from alumni via graduate studies and to use 
these data consistently to guide decisions when developing new strategies.  
Do 
Unlike in the results for all key process areas in general, within the process area of Strategic 
planning, institutions show lower capabilities in the implementation (do) phase. The reason is 
primarily that most of the studied institutions do not address employability in their institutional 
strategies. This practice needs to be changed if the institutions seek to provide comprehensive 
support for their graduates’ career development. Employability needs to be addressed either 
explicitly within the core of the institutional strategy (its mission/vision/strategic goals) or via 
a separate employability strategy. Addressing employability as a main strategy will also 
positively affect all other practices if the institution is consistent in implementing its own 
strategic plans. In this context, HEIs should accompany their strategies with action plans and 
communicate them across the institution; however, currently, such an approach is extremely 
rare.  
Check 
The monitoring phase directly relates to the implementation phase. Therefore, the lower 
performance within the implementation phase also affects some practices in this phase. The 
absence of action plans for success is the first area that should be monitored in this phase. 
Therefore, if an institution does not have action plans, these will not be available for 
monitoring. The obtained results are in line with the findings from Divjak (2016) who reported 
that the monitoring of the strategy implementation at Croatian HEIs is not conducted.  
Act 
Since the act phase is directly connected to the planning phase within the new cycle of strategic 
planning, the two phases involve similar recommendations. If an institution wishes to make 
improvements in the next strategic planning cycle, it must collect information from graduates 
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regarding their satisfaction with their studies in order to gain an impression of how actual 
strategies affect their employability potential. Since HEIs are not closed systems and since the 
purpose of their employability strategy is to provide students with adequate support in 
developing their employability capacity and to ensure their smooth transition to the labour 
market, the compliance of strategy with changes in the internal and external environment 
should be checked through communication with relevant stakeholders. This could be 
accomplished through the organization of different kinds of events, such as conferences, round 
tables, career days, etc., at which the suggestions of different groups of stakeholders can be 
collected.  
7.3.2.2. Recommendations for the area of Curriculum design and delivery 
Figure 19 shows number of practices at a certain capability dimension for all four HEIs within 
the key process area of Curriculum design and delivery. Comparing to other key process areas, 
this one contains most of the practices showing the highest level of capability. The reason for 
this situation very likely lies in curriculum being the central element of each study programmes, 
with very well defined procedures for its design and delivery. The average values according to 
capability dimensions are M=3.83 for Plan, M=3.53 for Do, M=3.92 for Check and M=3.42 
for Act. 
 
Figure 19. Number of practices at a certain capability dimension within the key process 
area Curriculum design and delivery for HEIs in Croatia 
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Plan 
The biggest disadvantage in the planning phase of curriculum development is that curriculum 
development is not guided by a student-centred approach in which employability skills are 
considered to be inter-related and need to be developed incrementally across the curriculum. 
This also affects the construction of learning outcomes, which set the basis for the other 
elements of the curriculum. Institutions should place more emphasis on the planning of 
employability skills in these first steps of curriculum design, since this affects further 
curriculum development. Within this process, it is also important to include employers’ 
suggestions, since employers are the main consumers of the outputs of the higher education 
system. This can be done either through actively involving employers in different curriculum 
development groups at the institution or through different types of workshops, focus groups, 
etc. Another area for improvement concerns the professional development of the teachers who 
implement the curriculum in practice. Institutions should offer their teaching staff opportunities 
for continuous training related not only to the pedagogical aspects of teaching, but also their 
professional knowledge. Such systematic countinous updating of professional knowledge is 
particularly important in the area of ICT, which is changing rapidly. Teachers must remain up-
to-date with the latest research trends and technologies in order to be able to prepare their 
students for their future careers in this dynamic labour market.  
Do 
Curriculum implementation depends largely on the curriculum planning and preparation phase, 
during which all aspects of the curriculum are defined. In the particular area of ICT within 
Croatia, students would benefit from the more active involvement of employers within 
curriculum delivery through, for example, invited lectures, collaborative projects involving 
both institutions and companies, case studies on real cases, real-world problem-solving tasks, 
more internships as integral and obligatory parts of the curriculum, mentorship of students’ 
theses etc. More intensive collaboration with employers in the framework of curriculum 
delivery also contribute to the introduction of different innovative methods of teaching and 
learning that encourage students’ independent and active learning, such as work-based 
learning, project-based learning, problem-based learning, etc. It is essential for institutions to 
move away from the traditional ex-cathedra teaching methods to the more creative teaching 
and learning methods that require students to be actively involved in the processes of teaching 
and learning. This also requires adequate working environments for students, such as 
laboratories equipped with the latest computer programmes adapted for teamwork and fully 
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equipped areas for students’ individual learning and team projects outside of regular classes. 
Finally, it is very important for students to receive both quantitative and qualitative feedback 
on their achievements within appropriate timeframes, since this will enable them to further 
improve their acquisition of new knowledge. 
Check 
Within the monitoring phase, institutions should pay more attention to the quality of the 
assessment of student work, especially in relation to innovative teaching and learning methods. 
Institutions perform well in general with respect to students’ evaluations of teacher work; 
however, it is also important to collect student information on other aspects of curriculum 
delivery beyond teacher characteristics. This is especcialy important in the area of ICT, where 
students have numerous opportunities to get in touch with potential employers and receive 
information on the desired knowledge and skills for certain ICT jobs, and can suggest potential 
improvements.  
Act 
Although most of the studied institutions had established procedures for monitoring teacher 
work at a high level of maturity, they typically failed to react when the results of the monitoring 
required further initiatives. Institutions should have clear rules for actions based on the results 
of the monitoring of teacher work. With respect to the area of strategic planning, to achieve 
continuous improvement in curriculum design and delivery, it is also important to reflect on 
the latest version of the curriculum and consult professional organizations’ curriculum models 
(i.e. ACM and IEEE) when communicating with relevant stakeholders, such as students, 
alumni, employers, etc.  
7.3.2.3. Recommendations for the area of Student support 
Figure 20 shows number of practices at a certain capability dimension for all four HEIs within 
the key process area of Student support. Most of the practices here are in the initial stage, with 
a significant number of those that are still not assessed, especially related to the monitoring and 
evauation of certain activities and their continuous improvement. This supports previous 
elaborations on the lack of career services within HEIs and the need for their development. The 
average values according to capability dimensions are M=3.17 for plan, M=3.00 for do, 
M=2.38 for check and M=1.75 for act. 
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Figure 20. Number of practices at a certain capability dimension within the key process 
area Student support for HEIs in Croatia 
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Since the area of Student support focuses primarily on practices contained within the work of 
career services, it is essential for each HEI to formally establish an organizational unit for the 
provision of career services. This unit must have its own annual action plan of activities with 
defined goals, key performance indicators and timeframes. Although there is evidence that 
some of the studied institutions provide some career-related activities within different 
organizational units and by different staff members, the effects are not the same as those 
achieved by institutions that have established dedicated career services units and employed 
professionals for the provision of planned activities.  
Do 
Once they are formally established, career services units should provide a wide range of 
activities that contribute to the development of students’ employability skills and connect them 
with potential employers. For example, career services centres can publish job opportunities 
on institutional web pages; organize annual (or more frequent) careers fairs, at which students 
can not only connect with employers but also attend other activities aimed to support their 
career development (e.g. workshops, lectures, etc); provide reviewing and correcting services 
for students’ job applications; prepare students for job interviews by simulating job interviews 
both with the institution’s own employees and in collaboration with employers; provide 
students opportunities for individual career counselling; etc. Institutions should also encourage 
students to create their own digital portfolios. In the area of ICT, in which graduates are 
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expected to demonstrate not only high levels of digital skills, but also good soft skills such as 
communication and presentation skills, graduates will benefit from presenting employers with 
digital portfolios. As Chapter 4 shows, today’s labour market expects ICT graduates to be 
skilled in both hard and soft skills. In addition to developing these skills within their curricula, 
institutions should develop academic soft skills within their student support services.  
The areas of Strategic planning and Curriculum design and delivery indicated the need to use 
data collected from graduates and alumni within institutional practices. However, a clear 
problem within most institutions is that such data do not exist. This is not a case only with the 
four studied institutions, but the recent studies at the European level reported that Croatia is 
among seven countries for which graduate studies could not be identified (European 
Commission/EACEA/Eurydice 2016; Mühleck et al. 2016). In the proposed maturity model 
for supporting graduates’ early careers, collecting information about graduate employment is 
one of the practices within the area of student support. Since this also affects the success of 
other process areas, the following presents a more detailed elaboration of why institutions 
should pay special attention to this practice.  
As already elaborated before, graduate studies are powerful tool for getting insight into the 
relationship between study programmes and graduate success in their early careers. This kind 
of data collection is widely considered a good practice and is common among universities; 
however, EUROGRADUATE report indicated that, in many of the studied countries, it is also 
implemented at a national level (Mühleck et al. 2016). Different types of tracer studies exist; 
however, in general, all of them collect data from graduates organized around the following 
several areas: 1) study programme, 2) other educational and related experiences, 3) transition 
from study to work, 4) first job after graduation, 5) employment history and current situation, 
6) current work, 7) work organization, 8) competencies and knowledge management, 9) 
evaluation of study programme, 10) values and orientations and 11) personal information 
(HEGESCO 2007). Most recently, the EUROGRADUATE feasibility study indicated four 
main topics that should be covered within the European Graduate Survey: 1) transition into the 
labour market; 2) generating and sustaining employability; 3) quality of HE, skills and 
competencies acquired in HE, and skills mismatch and 4) mobility of graduates (Mühleck et 
al. 2016, p. 82). 
Thus, tracer studies provide valuable information that can be used to improve curricula and 
study programmes and to contribute to the improvement of the quality of HEIs and the higher 
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education system in general. However, some researchers (Pavlin & Svetlik 2014) have noted 
that these benefits typically do not manifest because tracer studies tend to be conducted 
randomly and because the decisions made within HEIs are usually ad hoc and based on 
academics’ personalized and random experiences, rather than on systematically collected data 
on the relationship between HEIs practices and the world of work. The European Commission 
confirmed the importance of graduate tracking in its plans to propose an initiative on tertiary 
graduate tracking as a first step in 2017 in order to support Member States in improving their 
access to and understanding of information on graduates’ progress in the labour market 
(European Commission 2016a). The greatest contribution to this arer is given recently through 
the EUROGRADUATE project which not only elaborated a need for the European Graduate 
Study, but provided recommendations for the design and operationalization of such a 
comperehensive study at the European level (Mühleck et al. 2016). 
Check 
The monitoring phase within the area of Student support supports the thesis concerning the 
importance of collecting data from graduates, since these data contain information not only on 
graduates’ employment, but also their satisfaction (with their study experiences) and their 
readiness for work. In addition to data from graduates, feedback from all students on the 
usefulness of career services should be collected systematically in a written form, analyzed and 
used to improve the provision of activities within career services.  
Act 
As in most cases in which career services are not established, evaluations of career services 
based on data collected from students, graduates, alumni and employers are lacking. As within 
every other strategic planning process, in this case, this information is important for enabling 
further improvements in the provision of student support services and activities.  
7.3.2.3. Recommendations for the area of Extra-curricular activities 
Figure 21 shows the number of practices at a certain capability dimension for all four HEIs 
within the key process area of Extra-curricular activities. Activities within this area are mostly 
connected to the work of student organizations, student participation in different competitions 
and student entrepreneurship initiatives. Another aspect of student extra-curricular activities is 
more formal and considers the system of student representatives. Since the studied institutions 
show good performance in this last practice and since the procedure for student representatives 
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is established at the national level, reccomendations for this area are directed primarily toward 
support systems for all other types of student extra-curricular activities. The average values 
according to capability dimensions are M=3.83 for Plan, M=3.80 for Do, M=3.75 for Check 
and M=3.25 for Act. 
 
Figure 21. Number of practices at a certain capability dimension within the key process 
area of Extra-curricular activities for HEIs in Croatia 
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The planning phase within Extra-curricular activities refers to the establishment of a 
framework for supporting a wide range of student extra-curricular activities, such as the work 
of student organizations, student projects, participation in competitions, student 
entrepreneurship initiatives, etc. In general, institutions show an awarenes of the importance of 
extra-curricular activities for student career development; however, there is still room to 
improve in the processes of planning that support. Institutions should devote effort to moving 
from ad hoc and partial support for student extra-curricular activities to integrative planning 
for the complete support (financial, mentorship-based, etc.) of a wide range of student extra-
curricular activities, based on the previous results and plans for new academic years and 
followed by actions designed to encourage students to use the available support. 
Do 
It is very positive that most institutions have recognized the need to support students’ start-ups 
and similar entrepreneurship initiatives, since self-employment is among the popular 
approaches to career development in the field of ICT. Institutions should continue to provide 
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full support (labs equiped with different technologies, additional education, financial support 
for participation in student competitions, etc.) to student activities that are important for the 
development of entrepreneurship skills, such as projects in collaboration with employers 
outside of regular classes or participation in competitions. Students benefit from actively 
participating in the work of different student organization; therefore, institutional support for 
the work of student organizations is important for encouraging more active student 
participation.  
Check 
Since students’ extra-curricular activities are important for their professional development 
within HEIs and since they encourage the development of students’ employment capacities, 
institutions should not only provide support for these types of activities, but also monitor and 
evaluate students’ performance in extra-curricular activities. To accomplish these objectives, 
institutions should consider formally recognizing students’ achievements in extra-curricular 
activities, both within and outside the institution, through The European Credit Transfer and 
Accumulation System (ECTS) credits, as additions or supplements to students’ diplomas or in 
some other way.  
Act 
In the evaluation model phase, this capability dimension is the only one for which all the 
practices were evaluated as unimportant according to all the criteria applied. However, to close 
the cycle of the strategic planning of Extracurriular activities, the author decided to leave one 
practice related to continuous improvement in the model. As for all the other process areas, 
potential improvements in support of all student extra-curricular activities should be discussed 
systematically at the level of institutional management, with documented suggestions for 
further improvements, in order to provide valuable inputs for new processes of strategic 
planning. 
  
 216 
 
7.4. Chapter relevance 
It could be argued that Chapter 7 is the most relevant chapter in this thesis because it presents 
the results of the conducted research. To summarize the relevance of this chapter, a short 
summary of research results is provided according to the set research objectives, research 
questions and research hypotheses.  
Before starting the research, four research objectives were set. Furthermore, since this 
research had an exploratory character, applied mostly qualitative research methods and was 
oriented towards the development of theory, it was guided by five research questions. 
The answer to the first research question also refers to the first research objective: 
Research objective 1: To explore and identify key higher education system 
determinants aimed at supporting graduates’ early careers. 
Research question 1: Which are the key higher education systems’ determinants having 
a major impact on the preparation of higher education graduates for their early 
careers? 
The answer to this research question was provided in Step 2) Define the scope of the maturity 
model development. Based on the literature review and the focus groups with experts, four 
main higher education system determinants aimed at supporting graduates’ early careers were 
identified. These were recognized as four key process areas within the strategic framework and 
the maturity model, as follows: Strategic planning, Curriculum design and delivery, Student 
support and Extra-curricular activities. Those four determinants served as a basis for the 
further development of the strategic framework for supporting graduates’ early careers, which 
was set as the second research objective and also provides an answer to the second research 
question: 
Research objective 2: To develop the strategic framework for supporting higher 
education graduates’ early careers in the field of ICT. 
Research question 2: Which are the key higher education institutions’ practices having 
impact to the preparation of higher education graduates for their early careers? 
The answer to the second research question was first provided in Step 3) Design the model of 
the development of the strategic framework and maturity model. Within this step, four case 
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studies were conducted at different HEIs in Europe providing study programmes in the field of 
ICT. The analyses of the data collected within the case studies and the focus groups with 
different stakeholders resulted in an initial strategic framework for supporting graduates’ early 
careers within HEIs, which is presented in subchapter 7.1. The resulting strategic framework 
contains 110 practices within four key process areas, organized according to the four capability 
dimensions (plan-do-check-act): 15 within strategic planning, 35 within curriculum design and 
delivery, 34 within student support and 26 within extra-curricular activities. The strategic 
framework was further evaluated within Step 4) Evaluate the design and improved using 
capability assessment criteria within Step 3) Design the model, for 65 practices recognized as 
the most important. The amended strategic framework, enhanced using the capability 
assessment criteria in the form of five maturity levels for each practice, represents the final 
maturity model for supporting graduates’ early careers within HEIs and provides an answer to 
the third research question, which is also related to the third research objective:  
Research question 3: Which are the capability assessment criteria of key higher 
education institution’s practices having impact to the preparation of higher education 
graduates for their early careers? 
Research objective 3: To develop a maturity model for supporting higher education 
graduates’ early careers in the field of ICT. 
The final strategic framework and maturity model is presented in subchapter 7.2. It contains 
65 practices within four key process areas: 13 within strategic planning, 26 within curriculum 
design and delivery, 16 within student support and 10 within extra-curricular activities. Once 
the maturity model was evaluated on a theoretical basis (content and construct validity), it was 
also tested in practice in order to ensure its reliability. The testing of the final model at four 
HEIs in Croatia in the field of ICT represented only one of the methods used to evaluate the 
model and also provided an answer to the research questions related to the fourth research 
objective: 
Research question 4a: What is the current level of maturity of HEIs in Republic of 
Croatia regarding the preparation of ICT graduates for their early careers? 
Research question 4b: What are the possible improvements in preparation of ICT 
graduates for their early careers in the Republic of Croatia? 
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Research objective 4: To determine the current maturity level of higher education 
institutions in the Republic of Croatia in supporting graduates’ early careers in the 
field of ICT, and provide recommendations about further strategic development. 
Although organizational maturity varies from institution to institution, some general 
reccomendation for HEIs providing education for future ICT professionals in Croatia could be 
provided. Subchapter 7.3 provides the initial detailed results of the application of the model to 
four HEIs. Then, recommendations for potential improvements according to key process areas 
and capability dimensions are outlined in detail.  
Finally, in addition to the research objectives and research questions, the author proposed two 
research hypotheses related to the development of the final strategic framework and maturity 
model and conducted research steps that supported both hypotheses. The research hodogram 
in Figure 12 briefly presents all of the research methods used in the five-step process of the 
design of the strategic framework and the maturity model: 1) Identify a need or new 
opportunity, 2) Define the scope, 3) Design the model, 4) Evaluate the design and 5) Reflect 
the evolution. It can be percieved that, within each step, research methods related to both rigor 
and relevance were used. The detailed elaboration of the methods used in the development of 
the model, presented in Chapter 6, explains the usage of the methods in detail and supports the 
first hypothesis: 
H1: Developed strategic framework for supporting early careers of graduates in the 
field of information and communication technologies within higher education 
institutions will fulfil both relevance and rigor requirements of design science research. 
The first hypothesis is supported within different research steps, but this process of support 
ends within the phase of the model’s evaluation. This phase also supports the second research 
hypothesis with the testing of the final maturity model to real cases. The model is shown to be 
applicable to HEIs of different sizes and structure and, therefore, supports the second 
hypothesis: 
H2: Developed maturity model for supporting early careers of graduates in the field of 
information and communication technologies within higher education institutions will 
be both comprehensive and reliable. 
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8. CONCLUSION  
This last chapter continues the previous one by summarizing the research results and 
concluding this research by positioning the results within the frame of their scientific and social 
contributions. In addition to discussing the contributions of the research, this chapter considers 
some of the research limitations and also presents implications for further research.  
8.1. Scientific contribution 
In accordance with the set research objectives and hypotheses, the achieved scientific 
contribution, which is evident as a result of the rigor cycle of design science research, is as 
follows: 
1) Contribution to the systematization and increasing knowledge in the field of education 
and career development of future ICT professionals.  
The comprehensive systematic literature review presented in Chapter 4 included a review of 
7179 papers on the level of the title, 761 papers on the level of the summary and 155 papers 
that were analyzed in depth. The papers were collected from five databases: the ACM Digital 
Library, the IEEE Xplore Digital Library, SCOPUS, ScienceDirect, and the Web of Science. 
This comprehensive research results in the form of clusters of research topics represents a kind 
of repository of the accumulated knowledge that indicates the need for more integrative and 
strategic further research on the education of ICT professionals.    
Findings of the systematic literature review presented in Chapter 4 indicated the need for a 
strategic approach within HEIs to connect all the relevant determinants of education and 
employability and to include relevant stakeholders through the process of strategic planning. 
From the obtained results, it is evident that a comprehensive theoretical framework should be 
developed to enable more structured further research, as well as to guide HEIs in designing 
curricula, services and strategies to support the employability of ICT graduates. In this respect, 
the developed maturity model, that summarizes most important HEIs practices and describe in 
detail their possible maturity levels, also contributes to the systematization and increasing the 
knowledge related to education and career development within the ICT domain. 
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2) Development of a comprehensive strategic framework for supporting higher education 
graduates’ early careers within higher education institutions, in the field of ICT. 
The development of a comprehensive strategic framework is another important scientific 
contribution of this research. According to the definitions of different terms related to strategy, 
a strategic framework can be explained as an outline of primary objectives and initiatives that 
follow strategic guidelines, which are broad principles that set general directions (Rademakers, 
2014, p. 22). In the context of this research, the main objectives within the strategic framework 
are presented in the form of four key process areas, and the initiatives are represented in the 
form of higher education practices. The initial strategic framework for supporting higher 
education graduates’ early careers is presented within subchapter 7.1. This framework contains 
a total of 110 practices within four key process areas, organized according to the four capability 
dimensions (plan-do-check-act): 15 within strategic planning, 35 within curriculum design and 
delivery, 34 within student support and 26 within extra-curricular activities. This full list of 
relevant practices can help HEIs develop strategic roadmaps with general plans for targets, 
actions and roles and prepare strategic blueprints with comprehensive plans detailing most 
activities. The focus on ICT domain in model development is evident in several areas: 1) a need 
for such a model is indicated from the systematic literature review on the education and career 
development of future ICT professionals; 2) practices contained within the model were 
researched at four HEIs in Europe that provide study programmes in the ICT domain; 3) model 
evaluation included stakeholders (teaching and non-teaching staff, students, alumni, 
employers) from the ICT-related domain and 4) model was tested at four HEIs in Croatia that 
conduct study programmes in ICT. Within this research, the initial strategic framework served 
as a basis for developing an accompanying maturity model for supporting graduates’ early 
careers within HEIs. The final strategic framework contains 65 practices that are also contained 
within the final maturity model, as explained below. This final maturity model represents 
another scientific contribution: 
3) Development of accompanying maturity model for supporting higher education 
graduates’ early careers within higher education institutions, in the field of ICT. 
The final and most important scientific contribution of this research lies in its development of 
a maturity model for supporting higher education graduates’ early careers. The maturity model 
presented in subchapter 7.2 contains the 65 most relevant practices from the list of 110 
contained within the initial strategic framework: 13 within strategic planning, 26 within 
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curriculum design and delivery, 16 within student support and 10 within extra-curricular 
activities. All of these practices are also divided according to the capability dimensions within 
each of the four phases in Deming cycle: plan-do-check-act. For each key process area, there 
is at least one practice within each capability dimension, and the capability assessment criteria 
for each is described at five maturity levels.  
The overview of the representation of maturity models within existing scientific literature 
presented in Chapter 5 showed that there are no significant maturity models related to higher 
education in terms of graduates’ employability. Therefore, the model developed within this 
thesis contributes to the scientific literature on the application of maturity models in the field 
of higher education. Since the content of the maturity model is related to graduates’ 
employability in the context of higher education, its development also contributes to both of 
the focal scientific fields, with a special emphasis on the field of the education and career 
development of future ICT professionals. 
Last, but not least, this research contributes to the general methodology for the design of 
maturity models by combining different research methods within the rigor and relevance cycles 
of design science paradigm in a way that has not yet been proposed in previous researches. In 
the current literature on maturity model development, there are a few examples of maturity 
model design methodologies; thus, this research can provide guidance for other researchers 
striving to develop maturity models that are applicable in practice. 
8.2. Societal contribution 
In addition to the above-mentioned scientific contributions, the results of the proposed research 
offer significant social contributions with respect to their applicability for solving the current 
problems and challenges facing in higher education in the form of guidelines for the design of 
practices for supporting graduates in their early careers.  
The concrete societal contributions of this research are evident in the fourth step of the maturity 
model design: 4) Evaluate the design. In order to ensure the model’s reliability, the model was 
tested at four HEIs in Croatia providing study programmes in the field of ICT. During the 
model’s testing, these HEIs had the opportunity to evaluate their current levels of maturity for 
all 65 practices contained within the final maturity model and to determine their strengths and 
weaknesses, in a form of guided self-evaluation. For the practices evaluated as exhibiting lower 
capabilities on the five maturity levels, the institutions could immediately see the potentital for 
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improvement in the form of the descriptors for their relevant certain maturity levels. 
Additionaly, the studied institutions have received anonymized agregated results for all four 
HEIs that participated in model testing, which they could use for the purpose of benchmarking. 
Based on the general results for all four institutions, the author provided guidelines for 
enhancing the maturity of the higher education system in Croatia for study programmes in the 
field of ICT within subchapter 7.3.2. These guidelines can be used by all institutions, not only 
those participating in the evaluation of the model. Moreover, most of the practices contained 
within the final maturity model are generic enough to be applicable to HEIs in general, 
regardless of the field of education. Therefore, the model can potentially be used by HEIs 
providing study programmes in different study fields than ICT.  
Finally, in a broad sense, the results of this research affect its end users - students, alumni, 
employers, HEIs and other relevant stakeholders - which can use the research outcomes both 
as tools for problem-solving regarding graduates’ employment issues and as guidelines for 
creating stimulating policies on the individual, institutional and national levels. 
8.3. Limitations of the study 
Although this research has clear and significant scientific and societal contributions, it also has 
some limitations that should be taken into consideration. Some limitations related to the 
research topic this thesis covers were already stressed in the Introduction and the limitations 
related to certain parts of empirical research were explained within the description of maturity 
model design steps, especially within the step 4) Evaluate the model; therefore, this subchapter 
brings general limitations of the entire empirical research. 
One of the limitations of this research may be its focus on HEIs educating students in the field 
of ICT. On one hand, it was necessary to limit the scope for this research to a single study field; 
on the other hand, this could pose limitations related to the testing of the final model. However, 
in the final maturity model presented in subchapter 7.2, most of the practices are clearly 
generic enough to be applicable to HEIs in general, regardless of the field of education. 
Moreover, even among the institutions educating students in the field of ICT, there are certain 
differences: some study programmes are more focused on the application of ICT to business, 
some are focused on electrical engineering and computing, still others focus on software 
development, etc. Therefore, even within the field of ICT, there are differences that could affect 
the model’s application. Finally, the existing literature has already shown that careers do not 
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depend to a great extent on an individual’s specific field of study (Teichler 2009, p. 17); thus, 
it is likely that the maturity model developed in the frame of this research could be, with minor 
modifications, applicable to other study fields as well. 
Another limitation lies in the number of institutions used for the case study research within the 
phases of both the model design and the model application. The reason for using four cases 
within the design phase was due primarily to the financial and time limitations of the thesis. 
Each of the case studies was conducted at one of four HEIs in different European countries. 
Each lasted approximately five days and required intensive preparation related to both the case 
study protocol and the arrangements related to meeting with potential interviewees and 
planning the trip. The mitigating consideration for the researcher was that the research was 
competitive enough to be financed by the EU via the European Social Fund. This grant covered 
the full expenses for all four case studies. In the methodological context, prior research has 
shown that between 4 and 10 cases usually works well, while fewer than 4 cases makes it 
difficult to generate theory (Eisenhardt 1989; Stake 2006, p. 22). Therefore, it can be said that 
the four cases conducted within this research are in accordance with the expected research 
methodology. However, the results of this case study research were amended in light of other 
appropriate research methods, such as focus groups with different HEI stakeholders and expert 
evaluations. Through the application of these several methods, different stakeholders were 
given the opportunity to contribute to expanding the initial list of practices recognized through 
the case study research. The idea of model application to four HEIs in Croatia was not in 
assessing the maturity of the concrete institutions but rather in getting an insight into the 
capability of HEIs practices in supporting graduates employability within the Croatian higher 
education system, with a main purpose to provide general recommendations for increasing their 
capability.  
As for all qualitative research, the constraint for this one is also that the data collection and 
analysis is to some point subjective and affected by the researcher’s skills and knowledge 
(Twining et al. 2017). Moreover, a large amount of qualitative and quantitative data that were 
analyzed in the scope of this research increases the possibility of errors in their manipulation 
and interpretation. To minimize these negative effects of a comprehensive qualitative research 
conducted by a single young researcher and ensure the high quality of research results, different 
method were applied. Although this research included different stakeholders, their 
characteristics (expertise, experiences etc.) certainly affected the research results to some point.   
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8.4. Implications for further research 
 
Within this thesis, a strategic framework and a maturity model for supporting higher education 
graduates’ employability were developed using the five-step methodology for the design of 
maturity models. As the final step in the design of maturity models, 5) Reflect the evolution, 
indicates, it is important to redesign the maturity model according to the changing nature of 
HEIs. This is one of the main implications for further research. Since the higher education 
system is highly dynamic and complex, it will be important to periodically evaluate the 
importance of current practices in the model in order to exclude practices that appear to no 
longer be relevant and to add new practices that have gained relevance over time. Additionaly, 
the Step 5) Reflect evolution indicates a need to improve the model deficiencies recognized 
through its testing at real HEIs. 
Secondly, it has been indicated that the developed model could also be applicable to other study 
fields besides ICT. Most of the practices contained within the final model are general and not 
related particulary to the field of ICT and can potentially be used for assessing the maturity of 
HEIs in other study fields as well. This is the case because the practices does not include the 
particularities of ICT domain, such as the curriculum content or specific professional 
competences required from the ICT graduates. Therefore, it would be interesting to apply the 
developed maturity model to HEIs in different fields, but also in different countries on the 
global level that are characterized by different educational systems. This would provide a good 
basis for a comparative study and could yield indications for the creation of policies at the 
national and international levels.  
Finally, further research could include a more detailed examination and scientific elaboration 
of certain practices. For example, the effects of different teaching methods could be researched, 
and the model could be extended through a more detailed description of the maturity levels of 
certain practices, as well as description of all 110 practices contained within the initial strategic 
framework. In this way, the developed maturity model could become even more applicable to 
practice. The potential for more extended model application in practice is also in recognition 
of graduate employability as an important element in the internal and external quality assurance 
processes within higher education system, as well as in the implementation of national 
qualification frameworks.  
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APPENDIX  
Appendix A: Systematic literature review search procedure 
Table A1. Limitations to the database query 
Database Limitation 1 Limitation 2 Limitation 3 
ACM Journal, Proceedings   
IEEE 
Conference 
Publications, 
Journals & 
Magazines 
  
ScienceDi
rect Journals 
AND LIMIT-TO(cids, 
"277811,271849,271756,271751,273219","Procedia - Social 
and Behavioural Sciences, Computers & Education, 
International Journal of Educational Development..., 
Economics of Education Review, Education and 
Computing") 
 
 
Scopus 
Article,    
Conference 
paper 
AND (LIMIT-TO(DOCTYPE, "ar") OR LIMIT-
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"SOCI") OR LIMIT-TO(SUBJAREA, "COMP") OR 
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500 most 
relevant 
papers 
WOS 
Article,  
Proceedings 
paper 
Refined by: DOCUMENT TYPES: ( ARTICLE OR 
PROCEEDINGS PAPER ) AND RESEARCH AREAS: ( 
EDUCATION EDUCATIONAL RESEARCH OR 
COMPUTER SCIENCE OR ENGINEERING OR SOCIAL 
SCIENCES OTHER TOPICS OR INFORMATION 
SCIENCE LIBRARY SCIENCE ) 
500 most 
relevant 
papers 
  
 
Table A2. Initial search results 
  
Initial 
number 
After limitation 1 
and limitation 2 
After 
limitation 3 Date 
ICT Education 
  
ACM 3362 2560 2560 24.-28.7.2014. 
IEEE 1080 1050 1050 23.7.2014. 
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Scopus 16952 7464 500 29.7.2014. 
WOS 11215 3054 500 29.7.2014. 
ICT Education 35620 14415 4897   
      
ICT Career 
  
ACM 1170 799 799 30.7.2014. 
IEEE 386 381 381 30.7.2014. 
ScienceDirect 1403 102 102 30.7.2014. 
Scopus 9372 2923 500 30.7.2014. 
WOS 5625 926 500 30.7.2014. 
ICT Career 17956 5131 2282   
  
  
Sum 53576 19546 7179   
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Appendix D: Request for permission to conduct case study research 
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Appendix E: Informed Consent form 
 
  
 262 
 
  
 263 
 
Appendix F: Case study protocol 
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Appendix G: Invitation letter to participate in model evaluation 
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Model evaluation template 
 
HIGHER EDUCATION INSTITUTION 
PRACTICES 
Importance of practice 
for supporting students 
career development 
within higher 
education institutions 
(0 - 3) 
1 - Not relevant 
2 - Important(but not 
essential) 
3 - Essential 
0 - Can not answer 
If you can not 
respond to the 
practice OR you 
think this 
practice should 
be modified/ 
reworded, please 
explain it here; 
OTHERWISE 
leave it blank 
If you think this 
practice should 
be modified/ 
reworded, please 
do it here (if you 
agree with the 
practice or if you 
could not rank 
the practice leave 
it blank) 
Which key process area do you think the practice belongs to? (Mark 
field with X: only one possible answer for each item) 
 
Strategic 
planning 
Curriculu
m design 
and 
delivery 
Student 
support 
Extra-
curricular 
activities Other 
 
Strategic 
planning in 
HEI, with the 
focus on 
planning 
related to 
graduates 
employability 
Curriculum 
aims, 
learning 
outcomes, 
teaching 
and 
assessment 
methods 
etc. 
Career 
services, 
academic 
services 
and 
related 
activities 
Student 
competitions, 
different 
student 
organizations 
etc. 
Please 
indicate 
the 
name of 
another 
key 
process 
area 
1 
Procedures for re(development) of institutional 
strategies and policies are defined.                 
2 
Information from tracer studies are used in the 
re(development) of institutional strategies and policies.                   
 …                 
 
… 
                
 
… 
                
109 
Work of student representatives is guided and 
monitored by institutional staff.                 
110 
Potentital improvements in the student representatives 
system are discussed at the institutional level.                 
If you think some additional statement(s) is needed, please: 1. add it below, 2. rate it and 3. indicate which construct it belongs to 
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 HIGHER EDUCATION INSTITUTION PRACTICES 
1 Procedures for re(development) of institutional strategies and policies are defined. 
2 Information from tracer studies are used in the re(development) of institutional strategies and policies.   
3 Inputs from students are included in the re(development) of institutional strategies and policies.   
4 Inputs from relevant stakeholders are included in the re(development) of institutional strategies and policies.   
5 Inputs from (inter)national policy documents are used in the re(development) of institutional strategies and policies.   
6 Inputs from relevant higher education institution (HEI) organizational units are included in the re(development) of institutional strategies and policies. 
7 Employability of graduates is addressed in institutional strategies and policies. 
8 Institutional strategies and policies are communicated across the higher education institution. 
9 Institutional strategies and policies are accompanied with action plans.  
10 Initiatives supporting graduates employability are addressed in action plans. 
11 Procedures for monitoring of institutional strategies and policies are defined. 
12 Reports on success of action plans are collected from different organizational units within HEI.                      
13 Feedback from student satisfaction survey is used for better understanding of institutional strategy success.  
14 Strategy success or failure is analysed before starting with new strategic planning process within HEI. 
15 Compliance of strategy with changes in the external or internal environment is checked. 
16 Procedures for curriculum design and development are established at the institutional level. 
17 
Curriculum development is guided with student centred approach in which employability 
skills are considered to be inter-related and need to be developed incrementally across the 
curriculum. 
18 Inputs from employers are included in curriculum design and development process. 
19 Construction of learning outcomes is based on relevant national and international frameworks. 
20 Departments work together on creation of coherent content for a certain study programme. 
21 New pedagogic approaches that contribute to the achievement of learning outcomes are planned within the process of curriculum design. 
22 Formal procedures for student internship are established. 
23 Provision of elective courses in curriculum is planned. 
24 Curriculum is delivered in partnership with industry. 
25 Career development content is included in curriculum. 
26 Professional and generic skills important for employability in the subject area are addressed in learning outcomes. 
27 Interrelation between content of different courses is established. 
28 Teaching methods encourage independent, active learning and engagement with tasks (every student as a researcher/practitioner). 
29 Curriculum contains embedded work related activities. 
30 Student internship is an integral part of curriculum. 
31 High-levels of student choice and 'self-selected' courses are offered within curriculum. 
32 Student theses are done in cooperation with the industry. 
33 Teaching and learning activities are taking place in adequate working environment. 
34 Teaching and learning activities are supported with e-learning system. 
35 Assessment methods include students self-assessment and peer assessment. 
36 Students are provided proper feedback on the achievement of learning outcomes. 
37 Curriculum relevance, consistency, practicality and effectiveness are monitored. 
38 Student feedback on curriculum implementation is collected. 
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39 Quality of the assessment of student work is monitored. 
40 Feedback on internship is collected from students and employers. 
41 Changes in internal or external environments are trigger for changes in curriculum. 
42 Communication with the relevant stakeholders is done in order to ensure regular update of learning outcomes in line with the labour market needs. 
43 Strengths and weaknesses of current study programme are discussed prior to new curriculum design and development. 
44 Procedures and guidelines for the evaluation of teacher work are established. 
45 Continuous professional development of teachers is encouraged. 
46 Support for teachers to implement new technology in courses is provided. 
47 Teacher performance is evaluated by students. 
48 Teachers receive peer feedback for their work. 
49 Control mechanism based on the evaluation of teacher performance are established. 
50 Results of teacher performance are discussed for the potential improvement. 
51 Careers development service for students is established. 
52 Annual action plan for the careers development service is prepared. 
53 Institution has signed partnership agreements with employers regarding the activities related to employability. 
54 Information on job opportunities and labour market is available to students. 
55 Information about alumni employment and career is available to students. 
56 Career information is available to student through the organized career fair. 
57 Service of reviewing and correcting job application is offered to students. 
58 Simulation of job interviews is provided to students in collaboration with employers. 
59 Institution provides assistance to employers in recruiting new employees. 
60 Visits to companies are organized for students. 
61 Employer invited lectures or workshops are organized for students. 
62 Alumni invited lectures are organized for students. 
63 Individual career counselling is offered to students. 
64 Psychometric testing is available to students. 
65 Alumni database is established. 
66 Information on the number of students using career services is collected. 
67 Analytical data is used for monitoring of the reach of online student engagement with careers service information. 
68 Information on the number of students attending career fair is collected. 
69 Students feedback on the usefulness of career services provided is collected. 
70 Students engagement in career services activities is monitored and regulated. 
71 Information about the graduates employment are collected. 
72 Information on graduates satisfaction and readiness for work are collected. 
73 Evaluation of careers service activities is done. 
74 Graduate profiles for study programmes are available to students entering the university. 
75 Framework for the provision of student academic development is established. 
76 Students are encouraged and supported to conduct their own portfolio. 
77 Support for student academic development is provided. 
78 Student peer support activities regarding academic and social development are provided. 
79 Personal tutoring system for students is organized. 
80 Mentorship for excellent students is provided. 
81 Support for students with disabilities is provided. 
82 Student peer support system is monitored. 
83 Personal tutor monitors student progress. 
84 Personal tutor reacts on student progress. 
85 Framework for support of student extra-curricular activities is established. 
86 Framework for supporting student entrepreneurship initiatives is established. 
87 Students are provided with adequate working environment for their extra-curricular activities. 
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88 Students are given support to work on their own projects. 
89 Student are encouraged to participate in different competitions. 
90 Students are offered different summer programmes. 
91 Students are offered volunteering opportunities. 
92 Students are offered different sports activities. 
93 Institution provides students with entrepreneurship education. 
94 Institution provides support for student start-ups. 
95 Student achievement in extra-curricular activities is recognized. 
96 Potentital improvements in support of student extra-curricular activities are discussed at the institutional level. 
97 Framework for support of student organizations is established. 
98 Student organizations prepare annual plans of their activities. 
99 Students are involved in the work of student organizations. 
100 Teachers support work of student organizations through mentorship programme. 
101 Collaboration with different HEI stakeholders is established through the work of student organizations. 
102 Work of student organizations is monitored at the institututional level. 
103 Report on students organization is provided to HEI management. 
104 Institution has established system of student representatives. 
105 Student representatives develop strategic plan. 
106 Students elect their representatives. 
107 Student representatives are gathering feedback from students on different issues. 
108 Student representatives participate in different committees within HEI. 
109 Work of student representatives is guided and monitored by institutional staff. 
110 Potentital improvements in the student representatives system are discussed at the institutional level. 
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Appendix H: List of experts who participated in the model evaluation  
 Stakeholder group Position/Function 
1. Higher education manager 
Teaching staff 
Associate professor at the Department of Software Engineering, 
previous Vice-dean for scientific research 
2. Higher education manager 
Teaching staff 
Associate professor, Vice-dean for education and student affairs 
3. Teaching staff 
Higher education manager 
Assistant professor, previous Vice-dean for academic affairs 
4. Higher education manager 
Teaching staff 
Vice-rector, previous Head of school of research, chairman of 
the board of education 
5. Higher education manager 
Teaching staff 
Vice-dean for education 
6. Teaching staff Director of Teaching, previous Lecturer and Personal Tutor 
7. Teaching staff Lecturer at Department of Applied Mathematics and Computer 
Science, Deputy Head of Graduate Studies 
8. Teaching staff Associate professor 
9. Teaching staff Associate professor, Managing director of  Business 
International Case Competition 
10. Teaching staff 
Non-teaching staff 
Senior Lecturer, Career Centre Counselor with 26 years 
experience in ICT  industry 
11. Teaching staff 
Non-teaching staff 
Assistant professor, Career Centre Leader 
12. Teaching staff 
Supporting institution 
Assistant professor, previous Assistant director general in 
national Employment Service 
13. Non-teaching staff Intern at Career Development Centre  
14. Alumni 
Employer representative 
Risk Assurance Associate, previous Student Advisor 
15. Alumni 
Employer representative 
IT consultant and PhD Student in Information sciences 
16. Alumni 
Employer representative 
Senior Information Security Consultant, previous Student 
Assistant 
17. Supporting institution Assistant Director in national Agency for science and higher 
education 
18. Supporting institution Educational Advising Coordinator 
19. Supporting institution Expert Adviser in Department for Higher Education 
20. Supporting institution Senior adviser in career guidance centre, previous Head of the 
Department of vocational guidance and education 
21. Government Head of Department for Quality of Higher Education, previous 
Head of Section for national Qualifications Framework 
22. Government Head of Sector for Quality of HE, International Cooperation and 
European Affaires, Directorate for HE and Deputy Head of 
Forum for lifelong career development 
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Appendix I: Full Hamming distance matrix 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 differences % of diffferences 
1 0 42 37 36 42 39 39 37 26 36 35 36 36 36 33 25 43 37 41 37 34 32 36 795 53% 
2 42 0 30 30 28 17 39 23 40 15 9 10 13 8 13 23 37 12 26 17 11 24 8 475 32% 
3 37 30 0 29 37 28 35 24 33 26 24 27 26 25 26 29 38 28 32 28 24 29 25 640 43% 
4 36 30 29 0 34 25 39 21 29 29 27 26 31 26 26 24 41 25 32 26 28 25 26 635 42% 
5 42 28 37 34 0 27 42 30 43 28 23 23 25 23 22 32 38 23 39 23 25 28 23 658 44% 
6 39 17 28 25 27 0 36 18 33 16 9 9 18 9 13 23 37 13 25 18 11 26 9 459 31% 
7 39 39 35 39 42 36 0 37 40 38 36 39 37 37 36 35 40 34 42 38 35 36 37 827 55% 
8 37 23 24 21 30 18 37 0 29 18 16 16 25 17 17 25 37 20 24 22 16 20 17 509 34% 
9 26 40 33 29 43 33 40 29 0 32 33 34 37 34 31 30 36 38 37 35 32 30 34 746 50% 
10 36 15 26 29 28 16 38 18 32 0 8 9 16 7 10 20 31 14 25 14 8 21 7 428 29% 
11 35 9 24 27 23 9 36 16 33 8 0 3 10 1 5 19 31 8 22 10 2 19 1 351 23% 
12 36 10 27 26 23 9 39 16 34 9 3 0 11 2 6 20 34 9 25 11 5 21 2 378 25% 
13 36 13 26 31 25 18 37 25 37 16 10 11 0 9 13 26 37 14 31 18 12 26 9 480 32% 
14 36 8 25 26 23 9 37 17 34 7 1 2 9 0 6 19 32 7 23 9 3 20 0 353 24% 
15 33 13 26 26 22 13 36 17 31 10 5 6 13 6 0 22 32 13 25 13 7 20 6 395 26% 
16 25 23 29 24 32 23 35 25 30 20 19 20 26 19 22 0 34 18 29 20 19 16 19 527 35% 
17 43 37 38 41 38 37 40 37 36 31 31 34 37 32 32 34 0 33 34 34 32 34 32 777 52% 
18 37 12 28 25 23 13 34 20 38 14 8 9 14 7 13 18 33 0 27 15 10 20 7 425 28% 
19 41 26 32 32 39 25 42 24 37 25 22 25 31 23 25 29 34 27 0 22 23 29 23 636 43% 
20 37 17 28 26 23 18 38 22 35 14 10 11 18 9 13 20 34 15 22 0 12 18 9 449 30% 
21 34 11 24 28 25 11 35 16 32 8 2 5 12 3 7 19 32 10 23 12 0 19 3 371 25% 
22 32 24 29 25 28 26 36 20 30 21 19 21 26 20 20 16 34 20 29 18 19 0 20 533 36% 
23 36 8 25 26 23 9 37 17 34 7 1 2 9 0 6 19 32 7 23 9 3 20 0 353 24% 
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Appendix J: Request for permission to model application 
  
Curriculum Vitae 
Katarina Pažur Aničić was born on December 2nd 1987. She graduated from the University of 
Zagreb, Faculty of Organization and Informatics (FOI) in 2011 and enrolled Postgraduate 
Doctoral Study in Information Sciences at FOI in 2012. As a students, she received Dean’s 
award for best student in her generation in 2007, 2008, 2009, 2010. For her achievements in 
both the Bachelor and Master studies, she received honour Summa cum laude. She was also 
awarded Rector’s award at the University of Zagreb in 2010 and Top scholarship for top 
students in 2011. She works as a Teching assistant and a Head of Student Support and Career 
Development Centre at FOI. 
Scientific papers in journals: 
1. Pažur Aničić, Katarina; Divjak, Blaženka; Arbanas, Krunoslav. Prestige and collaboration 
among researchers in the field of education and career development of ICT graduates: 
Is there a cross-fertilization of research and knowledge? // accepted for publishing in 
Journal of Information and Organizational Sciences (2017).   
2. Pažur Aničić, Katarina; Divjak, Blaženka; Arbanas, Krunoslav. Preparing ICT Graduates 
for Real-World Challenges: Results of a Meta-Analysis. // IEEE transactions on 
education. 60(3) (2017); 191–197 
3. Pažur Aničić, Katarina; Mekovec, Renata. Introducing problem-based learning to 
undergraduate IT service management course: student satisfaction and work 
performance. // Journal of Problem Based Learning in Higher Education (JPBLHE). 4 
(2016), 1; 16-37. 
4. Pažur Aničić, Katarina; Arbanas, Krunoslav. Right Competencies for the right ICT Jobs 
– case study of the Croatian Labor Market. // TEM JOURNAL - Technology, Education, 
Management, Informatics. 4 (2015), 3; 236-243. 
5. Vidaček-Hainš, Violeta; , Bushati, Jozef; Appatova, Victoria; Prats, Harry; Berger, 
Norbert; Pažur, Katarina. Effective Learning Environments in Higher Education: Case 
Studies of Albanian, Austrian, Japanese And Croatian Universities. // International 
Journal of Ecosystems and Ecology Sciences (IJEES). 3 (2013), 2; 267-272. 
6. Hajdin, Goran; Pažur, Katarina. Differentiating Between Student Evaluation of Teacher 
and Teaching Effectiveness. // Journal of Information and Organizational Sciences. 36 
(2012), 2; 123-134. 
 
 
  
Conference proceedings 
 
1. K.Pažur Aničić, B.Divjak. Development of Strategic Framework for Supporting Higher 
Education Graduates' Early Careers, 8th annual International Conference of Education, 
Research and Innovation, 16th - 18th of November, 2015, Seville 
2. K. Pažur Aničić, R. Mekovec. Case study of implementing work based learning in IT 
management service course, E-learning at Work and the Workplace – From Education to 
Employment and Meaningful Work with ICTs, EDEN, Zagreb, June 2014 
3. Fabac, R., Pažur, K., Jugović, A., Job Analysis and Design: The Frequency and 
Importance of Key Activities of Participants in Higher Education Process, Economic and 
Social Development, 1st International Scientific Conference, Frankfurt am Main, April 
2012 
4. Delić, A., Pažur, K., Vidaček-Hainš, V., Students’ Perception of Institutional Affect 
towards Minorities: Case-Study of European, American and Australian Universities, 
Mipro 2012, Jubilee 35th international Convention, May 21st-25th 2012, Opatija, Croatia 
5. Fabac R., Vidaček-Hainš V., Pažur K., Attitudes of Undergraduate Students with Regards 
to the Information and Communication Aspects of Study, 33rd International Conference 
on Information Technology Interfaces ITI 2011, Dubrovnik, Croatia 
6. Vidaček-Hainš V., Bushaty J., Appatova V., Prats H., Berger N., Pažur K., Analysis of 
some aspects of student support services in higher education: Comparison of American, 
Albanian, Austrian and Croatian students, International Conference Universities and the 
integration process into the European Knowledge Society, 7th -8th May, Vlora, Albanija 
7. Vidaček-Hainš, V., Appatova, V., Prats, H., Takemura, K, An, L., Bushati, J., Berger, N., 
Pažur, K., Learning styles and cultural differences: Case studies of American, Albanian, 
Austrian, Japanese, Chinese and Croatian students, EAN Conference “From Access to 
Success: Closing the Knowledge Divide (Higher education for under-represented groups 
in the market economy)”, 14th -16th June 2010, Stockholm, Sweden. 
8. Vidaček-Hains, V., Appatova, V., Prats, H., Takemura, K., An, L.,  Bushaty,J.,  Berger. ,N. 
i Pažur, K. Implementation of information and communication technology in higher 
education: Comparative research in Asian, American and European universities, 21th 
CECIIS, 22th -24th September 2010, Varaždin, Croatia 
9. Klačmer-Čalopa M., Horvat J., Pažur K., Human resource function in organization: case 
study of companies of Croatia, Economic Development Perspectives of SEE Region in the 
global Recession Context ICES 2010, Sarajevo, BiH 
  
10. Brčić R., Vidaček-Hainš V., Pažur K., A model of professional development as a part of 
individual value system, International conference “Management, izobraževanje in 
turizem”,Univerza na Primorskem Fakulteta za management Koper, 22th-23th October 2009 
Conference presentations: 
1. Pažur Aničić, K, 2016. Supporting graduates’ early careers: strategic framework and 
maturity model, HKO kvalifikacije – za tržište, društvo ili pojedinca?, The National 
Council for the Development of Human Potential, Zagreb, October 27-28, 2016, (poster 
and oral presentation – received award for the best research work of young scientists)  
2. Pažur Aničić, Katarina; Divjak, Blaženka. Supporting student retention and employment 
capabilities within higher education institution: four case studies research. In 25th 
European Access Network (EAN) conference: Retrospective for Perspective: Access and 
Widening Participation 1991-2041, May 2016, Dublin, Ireland 
3. Pažur Aničić, Katarina: Strategic Framework and Maturity Model for supporting higher 
education graduates early careers, Croatian Qualifications Framework conference: 
Knowledge and Creativity, The National Council for the Development of Human Potential, 
Zagreb, October 22-23, 2015 
 
Projects: 
1. July 2015 – September 2016 - European Social Fund: Development of a maturity model 
for supporting graduates early careers, project manager and main researcher, mentor: 
Prof. Blaženka Divjak, PhD 
2. June 2015 – June 2016 - Croatian Science Foundation: Development of a methodological 
framework for strategic decision-making in higher education – a case of open and 
distance learning (ODL) implementation (HigherDecision), researcher, project manager: 
Prof. Blaženka Divjak, PhD 
3. 2014 – associate at FP7 project Sis Catalyst (Children as Change Agents for Science in 
Society)  
4. 2013 – February 2015 coordinator of IPA project StuDiSupport (Enhancing the quality 
of higher education for disadvantaged groups through the provision of student 
counselling services) at FOI, project lead:UNIZG 
